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tooling 
costs 








Cutting Ti 
(@edges) 


The ‘throwaway’ tip principle 
already well-known and proved in industry 
can save 30% of your present carbide 
tooling costs. Clamped in a high-carbon 
steel holder by a quick-release screw, the 
Wimet tip can be quickly re-located to 
provide a brand new cutting edge without 
removing the tool from the machine. 


Saves Resewioing Time and Equipment 


No grinding ; when all the edges 
have been used, simply discard the 
tip and fit a new one. 


Saves Took Setting Time 


Leave the tool at its proper 
setting ; just change or re-locate 
the tip and save re-setting time. 


Improves Toot Performance 


Stress-free Econotips give better 
tool performance, longer tool life 
and greater reliability. 


The provision of a second carbide ti 
below the cutting tip prevents pre § 
wear from swarf abrasion, and also 
acts as an anvil support. Four styles 
are available; with square tips to 








provide approach angles of 15°, 30°, 
and 45°, and with triangular tips 
providing a zero approach angle. 

















Grade N for machining cast fron and 
non-ferrous materials, and grade XL 2 














for machining steels at high speeds. 


prices can be obtained on request from 
Publicity Dept., 
Wickman Limited, 
Banner Lane, Coventry 


Cutting Tip 












Goailable in to Wiwsl gtades 


An explanatory leaflet, giving further details of design and 
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10, LLOYD’S AVENUE, 
LONDON E.C.3. 


Telephone : ROYAL 4861 


BY ORDER OF THE BOARD OF TRADE 
(consequent upon the : ome of the Home 
eme 


Messrs. 


Wheatley Kirk Price & Co. 


are instructed to offer 


For SALE by AUCTION (in Lots) 
on the premises, on 
WEDNESDAY, _ AUGUST, 1957, 
at a.m. 


Th 
PLANT, MACHINERY, STORES and 
EQUIPMENT 
at the 


LINCOLNSHIRE FLAX ESTABLISHMENT, 
NOCTON, near LINCOLN. 


Comprising :— 
6 Ransome DE-SEEDERS, 5 Fairbairn TURBINE 
SCUTCHERS, Greeves TOW ROLLER, 4 high 
and low speed SHAKERS, 3 Mills BALERS, 
ELEVATORS and CONVEYORS, 66 Boby, 
Leterme and various PULLERS, 14 various SEED 
DRILLS, 50 various TRAILERS, ELECTRIC 
MOTORS, GENERAL STORES, including Machine 
Spares, Belting, Tyres, Sacks, Electrical Spares, &c. 
HOSTEL EQUIPMENT including Beds, 
Dressing Chests, Chairs and Kitchen Equipment. 
CATALOGUES, when ready (price 6d.), from the 
Auctioneers : 
Messrs. Wheatley Kirk, Price & Co., 9, Rex Place, 
London, W.1. Telephone : HYDe Park 8 Then 
J 
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PUBLIC APPOINTMENTS 








MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 





BRUNEL COLLEGE OF TECHNOLOGY, 
WOODLANDS AVENUE, ACTON, W.3. 





HEAD OF DEPARTMENT 





This College is to open in new buildings in 
September, 1957, and will take over the advanced 
work of Acton Technical College. 

Applications are invited for the HEADSHIP of ” 
following department, which will be a Grade I 
department : 

MECHANICAL ENGINEERING. 
Candidates should be highly qualified and have 
suitable industrial and/or research experience, and 
preferably some full-time and/or part-time university 
or technical lecturing experience. 

There is an opportunity to build up new depart- 
ments and to develop sandwich courses for the 
diploma in technology, post-graduate technological 
courses and research. 

Salary in accordance with the Burnham (Technical) 
Report, 1956, i.e. £1750 by £50 to £1900 plus London 
allowance. 

Further particulars and application forms (stamped 
addressed fooscap envelope) from the Clerk to the 
Governing Body, Middlesex County Council, 
Education Department, 10, Great George Street? 
Westminster, S.W.1, to whom completed forms 
should be rae by 16th August, “44 

GURR, M.Sc., Ph. 


E7788 S.iueey to the Education ar 





UNIVERSITY OF BIRMINGHAM 
LECTURESHIPS IN MECHANICAL 
ENGINEERING 





lications are invited for TWO LECTURE- 
SHI in MECHANICAL ENGINEERING. 
Candidates should have an Honours Degree in 
Engineering and either (1) experience in machine 
design and drawing-office practice, or (2) an interest 
in research, together with experience in the fields of 
heat transmission and/or the compression-ignition 

Salary £900-£1650 p.a., according to 
qualifications. 


Ap plications (two copies) should be sent before 
August. 31st, 1957, to the Deputy Registrar, The 
irmingh 
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PUBLIC APPOINTMENTS 





SINGAPORE POLYTECHNIC 





APPOINTMENTS 





The Board of Governors invite applications for the 
following posts :— 

SENI “a LECTURER IN ELECTRICAL ENGI. 
NEERING : University Graduate and/or A.M.LE.E, 
with mote teaching and industrial experience, The 
a, is expected to provide courses of the 
O. and H.N.C. aeilas Diploma type and City ang 
Guilds courses in Installations, Electrical Engineering 
Practice, Radio and Telecommunications. 

SENIOR LECTURER IN MACHINE SHop 
ENGINEERING: good practical experi 
including apprenticeship and qualifications such as g 
City and Guilds Final Certificate, A.M.I. Prod.E,, 
or their equivalent. Should be able to supervise g 
metrology laboratory and other — Courses 
such as Welding and Motor Engineerin 

LECTURER OR ASSISTANT LECT URER: 
Telecommunications and Mathematics. 

ASSISTANT LECTURERS : (1) Motor Vehick 
Engineering ; (2) Carpentry and Joinery, Building}) 
Construction, &c.; (3) Plumbing, Domestic and} 
Sanitary Engineering ; (4) Electrician’s Work. 

The Polytechnic is being erected on a 10-acre site| 
on the water front within one mile of the centre offid 
the city. Teaching blocks should be ready by mid.{! 
1958. Persons appointed to the first two posts men- 
tioned required early 1958, others by the middle offi 
the year. 

All candidates should have suitable industrial or 
commercial and/or teaching experience in technical} 
colleges. 

Appointments of overseas persons will be on con-} 
tract, Senior Lecturers for 6 years, with option of 
renewal for further three years ; others posts, in 
the first instance, on contract for three years. Accom. 
modation with heavy furniture provided at rental of 
M $120/- per month. Members of staff pay 5 per cent. 
and the Board 15 per cent. of the salary for an 
Endowment Insurance Policy, former policies under 
schemes such as F.S.S.U. being taken over when 
possible. The Board is prepared to undertake 
negotiations with a view to safeguarding or carrying f 
forward, if possible, benefits under other existing 
schemes. Satisfactory medical report necessary, 
Free medical attention provided and half cost of 
maintenance in hospital. Passages paid for overseas 
staff, wives and up to three children under 18 on first}post of 
appointment, leave and completion of service. TwofNEERT 
months leave per year’s service, maximum tour for 
senior staff 2 years. 

Salary scales (including allowances) : iter. 

a Lecturers, M$1800-M $50-M $1950 perf Thes 
mont i 
Lecturers, M $1600—M $50-M $1750 - month. 
Assistant Lecturers, Grade B, M$1200-M$50-Iiving a 
M$1550 per month. 1234 pe 
Assistant Lecturers, Grade A, M$1000-M$50-Iyill be 
M $1350 per month. 
(The Malayan Dollar is equal to 2s. 4d. Sterling.) Jrhich v 
Entry point according to qualifications andjsthe re 
experience. Meml 




















Apgjication forms available from the Council forjMembe: 
Overs®as Colleges of Arts, Science and Technolo; ry 
1, Woburn Square, London, W.C.1, should such 
returned not later than 31st August, 1957. E7737 } Appli 

iorma’ 
fs om the 

WALSALL AND STAFFORDSHIRE fiitish ¢ 

TECHNICAL COLLEGE JOINT ‘<1; 
EDUCATION COMMITTEE ist Aug 
MECHANICAL ENGINEERING MIDI 
DEPARTMENT E 





Principal : 
A 


H. CHEETHAM, B.Sc., Hons. RUN! 
M.I.Mech.E., M.I.Prod.E. [ 





APPOINTMENTS 





Applications are invited from suitably quelites 
persons for the following full-time teaching appoint temb 
ments, the duties in each case to commence on Is 4 
September, 1957, or as soon as possible thereafter. |, APPli 
LECTURER IN MECHANICAL ENGINEERING parm 

Applicants should be Graduates, have had adequate 
industrial and teaching experience, and be able to Candi 
teach Mechanical Engineering subjects to the standard hitable 
of the Higher National Certificate. 





Salary according to the Burnham Technical Scalé a a 
for Lecturers, viz.: £1200 by £30 to £1350 pe There 
annum. ments a 
GRADE A ASSISTANT IN MECHANICAI#iploma 

? ENGINEERING Ses | 

Applicants should be qualified to teach Mechanical Salary 
Engineering subjects in Ordinary National Certificat@eport, 
Courses. Ability to teach Strength of Materials ittlowanc 
Higher National Certificate Courses would be am Furth 
additional qualification. Mdresse 

Salary according to Burnham Technical vernil 
viz.: £475 by £25 to £900 per annum, with addition€ducatic 
for training and experience. petasin 


Application forms and further particulars may b@hould 

obtained from the Principal, Walsall and Stafford 

shire Technical College, Wisemore, Wallsall, Staffs] E7789 

to whom completed application forms should bq——— 

returned not later than Monday, ye Aa, 1957. 
L 


E7777 Secretary to the Joint Committee. 


THE UNIVERSITY OF LIVERPOOL Ll 








DEPARTMENT OF MECHANICAL 
ENGINEERING 





Applic 
TURER 
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ASSISTANT LECTURER OR LECTURE 





Applications are invited for the post of ASSES 
ANT LECTURER or LECTURER AL the Depa 
ge of Mechanical Engineering. The salary 
for an Assistant Lecturer is £100-£850 ty annum 
the initial salary for a Lecturer will be within ¢ 
range £900-£1500 per ann fic 
tions and experience. Some knowl 
architecture is desirable, but not essenti 
Applications, stati 
and experience, to 
referees, should be 
a by the Registrar, from whom 











University, Bi am, 15, from whom _ further 
particulars can be obtained. E7769 


P of the conditions of appointment ma‘ 
obtained. E7618 
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. VOCATIONAL EDUCATION 
COMMITTEE FOR THE CITY OF 
DUBLIN 





cHIEF INSTRUCTOR IN WORK STUDY 
SCHOOL 





The City of Dublin Vocational Education Com- 

gittee invite applications for the temporary whole- 

me post as CHIEF INSTRUCTOR in its proposed 

Work Study School. 

Applicants should have reasonably wide super- 

ysion experience in industry and : : 

a) University Degree in Engineering or Associate 
Membership of a _ recognised Professional 
Institution of Engineers, 

or 


(bt) Associate Membership of a recognised body of 
Cost Accountants, together with approved 
practical experience of Work Study. 

Age Limits : 28 to 35 years. 
Salary Scales: Single man—£1000 per annum. 
Married man—£1200 per annum. 
The appointment will be for not less than three 
yars. The successful applicant will be required to 
wergo initial training with Messrs. Urwick, Orr 
ad Partners, and Maintenance Allowances during 
id.fhat period will be 5 gns. for a single man and 8 gns. 
men-{ot @ married man. The person selected will be on 
fll salary from date of commencement of training. 

Application forms and conditions of employment 

we obtainable from the Chief Executive Officer, 

hnicalf(ity of Dublin Vocational Education Committee, 

Town Hall, Ballsbridge, Dublin. The latest date for 

|weipt of completed application forms is 






















. the 27th 
ion atfaugust, 1957, E7781 
sts, in 
aad UNIVERSITY OF THE 
feat WITWATERSRAND 
= JOHANNESBURG, SOUTH AFRICA 
lertake 
—_ PROFESSOR OF MECHANICAL 
xisting| 
essay ENGINEERING 
Ost ol 
verseas} Applications are invited for appointment to the 
>n_ first er of PROFESSOR of MECHANICAL ENGI- 

Two)NEERING, who is Head of the Department of 
yur for}Mechanical ineeri Duties are to be assumed 


m ist January, 1958, or as soon as possible there- 


ier. : 
0 pet} The substantive salary attached to the appointment 
ison the scale £1950 by £50 to £2250 per annum. 
1th. [married man will also receive a temporary cost-of- 
M $50-fiving allowance which is at present at the rate of 
34 per annum. In addition, the substantive salary 
M $50-Ivill be augmented by subvention from_ outside 


in.the form of a non-pensionable allowance, 
ing.) |rhich will guarantee an inclusive substantive salary 
s andiithe rate of £2500 per annum until the end of 1963. 


Membership of the Provident Fund is compulsory. 
Membership of the Staff Medical Aid Fund is com- 
pe in the case of an officer who is found eligible 
such membership. ' 
Applicants are advised to obtain a copy of the 
information sheet relating to the above vacant post 
om the Secretary, Association of Universities of the 
_ Commonwealth, 36, Gordon Square, London, 
W. 


iT Applications close in South Africa and London o 
| ist August, 1957. E7594~ 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


WRUNEL COLLEGE OF TECHNOLOGY 
WOODLANDS AVENUE, ACTON, W.3. 





ons. 





HEAD OF DEPARTMENT 





ualifie This College is to open in new buildings in 

fate ctember, 1957, and will take over the advanced 
on isffork of Acton Technical College. 

after, | Applications are invited for the HEADSHIP of the 
lowing department, which will be a Grade III 
artment. 

ELECTRICAL ENGINEERING. 
Candidates should be highly qualified and have 
hitable industrial and/or research experience, and 

ferably some full-time and/or part-time university 
technical lecturing experience. — 
There is an opportunity to build up new depart- 
ments and to develop sandwich courses for the 
iploma in technology, post-graduate technological 
and research. ; 
Salary in accordance with the Burnham (Technical) 
ort, 1956, i.e., £1600 by £50 to £1750 plus London 
wance, 
Further particulars and application forms (stamped 
essed fooscap envelope) from the Clerk to the 
i Middlesex County Council, 





























idition€ducation Department, 10, Great George Street, 
Westminster, S.W.1, to whom completed forms 
may bé@tould be returned by 16th August, 1957. 
taffords Cc. E. GURR, M.Sc., Pb.D., : 
, Stafis] E7789 Secretary to the Education Committee. 
puld 
ie THE UNIVERSITY OF 
rittee MANCHESTER 
100 LECTURER IN ENGINEERING 
(MECHANICAL) 
AL 
Applications are invited for the t of LEC- 
RER in ENGINEERING (MECHANICAL), 
ith which Nuclear en is combined. 
FUREMeference will be given to candidates with major 


transfer thermodynamics, mech- 


terests in heat y n ¢ 
ine design. University regulations 


isms or mac 










ASSISTp mit teaching staff to read for the Degrees of M.Sc. 
Depatind Ph.D. Applications will also be considered from 
7 gineers who would be interested in a temporary 


pointment of two or more years. The salary scale 
as follows :—£900 to £1650 annum. 
ip of F.S.S.U. and Children’s Allowance Scheme. 
itial salary according to qualifications and experi- 

.—Applications should be sent not later than 
ugust 17 , 1957, to the Registrar, the University, 
chester, 13, from whom further particulars and 
ms of application may be obtained. Applications 
air mail. (no forms) will be considered from over- 
candidates. E7662 


thin 
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PUBLIC APPOINTMENTS 





FEDERATION OF MALAYA 





MALAYAN RAILWAY ADMINISTRATION 





RESIDENT ENGINEERS 





Civil Engineers are required by the Malayan 
Railway Administration as RESIDENT ENGI- 
NEERS for employment on construction and/or 
design of new port works and also on general railway 
engineering work. 

_ Appointment on contract/gratuity terms for 3 years 
in first instance. 
SENIOR RESIDENT ENGINEER 

Candidates must be Chartered Civil Engineers and 
have had not less than 10 years’ experience in heavy 
engineering, preferably on port construction. 

Gross emoluments : 


Single men £2268 per annum. 
Married men without children £2618 per annum. 
Married men with children £2849 per annum. 


RESIDENT ENGINEERS 

Candidates must be Chartered Civil Engineers or 
possess a University Degree or diploma recognised 
by the Institution of Civil Engineers, as granting 
exemption from Final Parts I and II of the A.M.I.C.E. 
examination plus 2 years’ practical experience. 

Gross emoluments, according to age, qualifications 
and experience, in scale : 

£1218-£2120 


Single men 
per annum. 
Married men without children £1440-£2499 
per annum. 
£1531-£2730 
per annum. 
For candidates with experience in excess of the 
minimum quoted above, higher commencing salaries 
can be offered, e.g. a candidate with a Degree and 


12 years’ post-graduate experience would be eligible 
for gross emoluments as follows : 


Married men with children 


Single men £1687 per annum 
Married men without children £2050 per annum 
Married men with children £2253 per annum. 


On satisfactory completion of contract a gratuity 
at the rate of £232 or £324 per annum, according to 
salary, would be payable. 

Free passages. Free medical attention. Generous 
home leave. Low Income Tax. 

Apply : Director of Recruitment, Colonial Office, 
London, S.W.1. Give details of age, qualifications 
and experience. Quote BCD men 





MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 





CIVIL ENGINEERS 





The Civil Service Commissioners invite applica- 
tions for pensionable posts in London and certain 
large towns in the provinces. 

Age: at least 25 and under 35 on Ist January, 
1957, with extension for regular Forces service and 
appropriste civil service. Candidates must have 
achieved Corporate Membership of the Institution 
of Civil Engineers or have passed or been exempted 
from Sections A and B (now Sections I and II). 
They must have had experience in road and bridge 
construction and a knowledge of Highways Autho- 
rities’ procedure is desirable. 

London salary scale (men) £765 (at age 25) to 
£1190 (somewhat lower in provinces). Starting 

lary according to age up to £1030 at 34 or over. 
Prospects of promotion to higher grades on salary 
scales £1215-£1640 and £1690-£1950. Women’s 
salaries lower, but being raised to reach equality with 
men’s by 1961. 

Further particulars and application forms from 
Civil Service Commission, Scientific Branch, 30, Old 
Burlington Street, London, W.1, quoting No. 

Interview boards held at intervals, as required. 
Early application advised. E7727 





SOUTH WESTERN REGIONAL 
HOSPITAL BOARD 





APPOINTMENT OF SENIOR ASSISTANT 
ENGINEER (MECHANICAL) 





Anetheron are invited for the post of SENIOR 
ASSISTANT ENGINEER (MECHANICAL), 
£1010-£1195. The post will be on the staff of the 
Regional Engineer at the headquarters in Bristol. 
Applicants must have passed the examination of the 
Institution of Heating and Ventilating Engineers or 

tions A and B of the Institution of Mechanical 
Engineers or such other examinations qualifying 
exemption. Candidates should be capable of design- 
ing the mechanical engineering services for various 
t of hospital buildings, including the preparation 
of estimates, drawings and specifications. The post 
will be subject to the provisions of the Superannua- 
tion Regulations, 1956. fl 

Applications, stating age, qualifications and experi- 
ence, together with names of three referees, to be 
sent to the undersigned to be received not later than 
Tuesday, 3rd September, 1957. 

M. O. CARTER, 


Secretary. 
27, Tyndalls Park Road, 
Bristol, 8. E7767 





NATIONAL COAL BOARD 





EAST MIDLANDS DIVISION 
CARBONISATION DEPARTMENT 


ENGINEERING DRAUGHTSMAN 





Applications are invited for the post of ENGI- 
NEERING DRAUGHTSMAN at the Carbonisation 
Department Headquarters, Chesterfield. Salary 
range £655 to £765 annum. Superannuation 
we + agg Kea " details of i d 

pplications, g of experience an 
ini should reach the Administrative Officer, 


training, 
P.O. Box 16, Chesterfield, quoting C.S.V.83, not later 
than Saturday, 17th August, 1957. E7744 


PUBLIC APPOINTMENTS 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


RISLEY, WARRINGTON, LANCASHIRE 


SENIOR DESIGN ENGINEER 





A vacancy exists with the Operations Branch of 
the Industrial Group of the United Kingdom Atomic 
Energy Authority, at its Headquarters at Risley, 
Warrington, Lancashire. 

DUTIES 


To be responsible to the Assist Chief Engi 
(Process Plants) for engineering design sections 
dealing with alterations and additions to diffusion 
plants and reactors; for the investigation and 
preparation of schemes for improved plant efficiency, 
economy and safety, at existing works, and for the 
subsequent control of the cost of such schemes. 
QUALIFICATIONS AND EXPERIENCE 

Applicants must have served a recognised engineer- 
ing apprenticeship and be Corporate Members of a 
Senior Engineering Institution, or have equivalent 
qualifications. Extensive experience of controlling a 
design team is essential. Knowledge of Diffusion 
and Reactor Plants will be an advantage but training 
will be arranged as necessary. 

SALARY 

Will be assessed within the scale £1705-£1980 p.a. 

A contributory pension scheme is in operation. 

An Authority house for renting by the successful 
candidate, if married, may be available or, alter- 
natively, substantial assistance may be given towards 
legal expenses incurred in private purchase. . 

Send a postcard for an application form, quoting 
reference 1989, to the Recruitment Officer, United 
Kingdom Atomic’ Energy Authority, Industrial 
Group Headquarters, Risley, Warrington, Lan- 


cashire. 
Closing date : 19th August, 1957. E7715 








NATIONAL COAL BOARD 





CENTRAL ENGINEERING 
ESTABLISHMENT 





ENGINEER 





ENGINEER required at N.C.B.’s Central Engi- 
neering Establishment, Stanhope Bretby, Nr. Burton- 
on-Trent, for work on the development of improved 
ty, of mining machinery and initially concerned 
with hydraulic transport of coal or with coal prepara- 
tion machinery. Experimental developments will be 
carried out at the Establishment or at collieries. 
H.N.C. (Mech. Eng.) or equivalent qualification, 
with a recognised apprenticeship is desirable. 

Appointment (superannuable), according to 
qualifications and experience, within present ranges 
£746 to £1310 or to £935, with a minimum of 
£608 at age 25. These rates are under review. 

Write, stating age, education, qualifications and 
experience, to Staff Dept., National Coal Board, 
Hobart House, London, S.W.1, marking envelope 
X714/2D, before 14th August, 1957. E7765 





BRITISH RAILWAYS RESEARCH 
DEPARTMENT 


VEHICLE AND TRACK DIVISION 


SCIENTIFIC OFFICER GRADE |! 





A vacancy exists in the Vehicle and Track Division 
of the British Railways Research Department at 
Derby for a SCIENTIFIC OFFICER, Grade I. 

Sound mechanical engineering training 
academic or professional qualifications. . 

To take charge of a small group of Assistants 
engaged in measurement of movements and forces 
associated with vehicle and track interaction, usually 
from the aspect of the track. 

Salary range: £1015 to £1120 per annum. 

Superannuation fund and travel facilities. 

Medical examination. ; 

Applications, stating age, experience, &c., to: 
Director of Research, British Transport Commission, 
(British Railways Division), 222, Marylebone Road, 
London, N.W.1 E7718 


and 





CENTRAL ELECTRICITY 
AUTHORITY 


—__ 


EASTERN DIVISION 


SENIOR DRAUGHTSMEN (MECHANICAL) 

Applications are invited for the following appoint- 
aunt: SENIOR DRAUGHTSMEN (Mechanical), 
Generation (Construction) Department at Divisional 


uarters. 
Salary N.J.B., Schedule “ D,” Grades 4/5, £800- 
£1045 per annum. E 
The commencing salary will depend upon expeci- 
ence and qualifications, but will be within the zoove 


‘Applicants must have had experience in mechanical 
= layout, pipework desigz. aan 


and t ition, saould be to the 
Controller, Central Blectricity Authority, Eastern 
Division, West Farm Place, Chalk Lane, Cockfosters, 


W. N. C. CLINCH, 


E928 Controller. 





LONDON COUNTY COUNCIL 


ASSISTANT RESIDENT ENGINEERS 


Required, ASSISTANT RESIDENT _ ENGI- 
NEERS for civil engineering contracts (1) at Northern 
Outfall Works, Beckton, E.6 ; must be able to set 
out works and have previous site experience. (2) 
in N.W. London area, experienced in sewer construc- 
tion in tunnel, concrete and cast iron segments. 
Salaries up to (i) £1057 and (2) £846.—Application 
form from Chief Engineer 7/50), London County 
, County Hall, S.E.1. (1443.) E7757 


PUBLIC APPOINTMENTS 





REPUBLIC OF THE SUDAN 





THE MINISTRY OF WORKS 





APPOINTMENTS 





The Ministry of Works require the following : 


(a) SENIOR ELECTRICAL ENGINEER 
Candidates should be Corporate Members of the 
Institution of Electrical Engineers, should have had 
experience in the design and development and work- 
ing of alternating current distribution systems, net- 
work calculations and application of production 
gear, construction and operation of 11kV Power 
Stations. Experience of diesel engines installation 
and D.C./A.C. changeover will be an advantage. 
Age 35-45 (Reference 4/1818). 
(b) CONSULTING ENGINEER (ROADS) 
Candidates should be Corporate Members of the 
Institution of Electrical Engineers (or equivalent), 
have had at least 10 years’ General Public Works 
experience, particularly on Road Survey and Con- 
struction, and with experience of work with Govern- 
mental or Local Authorities. A knowledge of Soil 
Mechanics or Air Photographic interpretation is 
essential and experience in the design and construc- 
tion of low cost stabilisation methods would be an 
advantage. Experience in the preparation of docu- 
ments and in the supervision of contracts and pre- 
paration of interim and final certificates. Age 35-45 
(Reference 4/1829). 
(c) ASSISTANT ROAD ENGINEER 
(Candidates should hold a recognised diploma in 
Civil Engineering or exemption from Parts 1 and 2 
of the Associate Members of the Institution cf Civil 
Engineers examination. Should have had ai least 10 
years’ experience in modern road constzuction, par- 
ticularly in respect of lightly constructed pavements. 
Age 35-45 (Reference 4/1806). 
(d) MECHANICAL ENGINEER (ROAD PLANT) 
Candidates should be Corporate Members of the 
Institution of Mechanical Engineers or hold equi- 
valent qualifications, have a sound experience in the 
management of modern road equipment. The 
selected candidate will be responsible for the main- 
tenance, repairs and general management of road 
rey _— Sudan. Age 23-40 (Reference 


Appointments will in all cases be on short term 
contracts for periods of 3 years. Salaries in the 
following scales will be assessed in accordance with 
age, qualifications and experience. 

(a) £S.1866 to £S.2106. 

(b) £S8.2180 to £S.2360. 

(c) and (d) £S.1146 to £S.1786. 

A cost-of-living allowance is payable, together 
with an outfit allowance of £8.50. There is no 
income tax in the Sudan. Home leave on full pay 
with air passage accrues at the rate of 7 days per 
month. 

Write, Pity on a postcard, for application 
forms and further information, to Sudan Embassy, 
Personnel Section, Cleveland Row, St. James’s, 
London, S.W.1, quoting reference numbers. Closing 
date, 3ist August, 1957. E77 





COMMONWEALTH OF AUSTRALIA . 





DESIGN ESTABLISHMENT, MELBOURNE 





DEPARTMENT OF SUPPLY 





APPOINTMENTS 





Applications are invited for the following positions: 

One SUPERVISING ENGINEER position, salary 
£A2158/£A2323, for testing of electrical and mech- 
anical “a 

Five SENIOR ENGINEER positions, salary 
£A1828/£A1993 : 

1. Armament—Guns and Mortar. 

2. Telecommunications. 

3. Army Mechanisation. 

4. Army Mechanisation. 

5. Mechanical Testing—Vehicles and General 
Engineering Equipment. 

_ For all positions candidates should have educa- 
tional qualifications equivalent to A.M.I.Mech.E. or 
A.M.LE.E. as appropriate. 

_ Substantial experience in appropriate fields of work 
is required, 

Location : 
Victoria. 

When permanent appointment is accepted, the 
appointee is required to contribute to the super- 
annuation fund. 

First-class boat fare for the appointee and 
dependants (wife and dependent children) will be paid 
under specified conditions by the Commonwea!th, 

Application forms, together with a descriptive 
leaflet, obtainable from Senior Representative 
(A.P.82), Department of Supply, Australia House, 
Strand, London, W.C.2, with whom applications 
should be lodged by 6th September, 1957. E7739 


Maribyrnong—suburb of Melbourne, 








MINISTRY OF SUPPLY 





FIGHTING VEHICLES INSPECTORATE 


CHEMIST (METALLURGIST) 





Ministry of Supply requires CHEMIST (METAL- 
LURGIST) at Fighting Vehicles Inspectorate, Farn- 
borough, Hants, to assist in direction of inspection 
of materials or be responsible for operating metal- 
lurgical and physical test laboratory. Successful 
candidate will be required to work at Kidbrooke, 
London, S.E.18, for first year. Qualifications : 
Hons. Degree in Chemistry, Metallurgy or Physics, 
or Associateship of Royal Institute of Chemistry, 
Institute of Metallurgists or Institute of Physics. 
At least three years’ experience in factory or works 
laboratory. Sound knowledge of metallurgy essential 
and applicants must be capable of directing metal- 
lurgical investigations and compiling lucid technical 
reports. An acquaintance with radiography and 
nema: of X-ray diffraction methods desirable. 
Salary : £722 (age 25) to £1130 per annum. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting F.405/7A. E7776 





Classified Advts. continued on page 4 








PUBLIC APPOINTMENTS 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 





HARWELL 





SENIOR ENGINEER 





lications are invited from qualified Mechanical 

wt Blectrical Engineers for a post as ENGINEER- 
IN-CHARGE of the Engineering Services of build- 
ings handling highly active materials. It is necessary 
in such buildings to provide all-purpose engineering 
support to the Scientific Staff and the Engineer will 
be responsible for the installation, operation and 
maintenance of special purpose and orthodox plant, 
including Chemical Pilot Plant, and for design and 
manufacture of equipment on a laboratory —— 
scale. The management of a large staff is involved. 
Applicants should be Corporate Members of a 
Senior Engineering Institution and should, preferably, 
have a Degree in Engineering. Previous — 
in a responsible managerial position is essential. 

The post should be attractive ee ce 

ishing to gain experience in 
had. The a is very diverse and offers good scope 
for initiative and drive. ; 

Salary : £1235-£1655 (Engineer ID. . 

Housing, superannuation and other excellent 
“res by 10th August, 1957, for further 
details and an application form, to Grou Recruit- 
ment Officer (8714/25), A.E.R.E., Harwell, Didcot, 
Berks. E7710 





BRITISH OVERSEAS AIRWAYS 
CORPORATION 


LONDON AIRPORT 


CIVIL ENGINEERING ASSISTANTS 





British Overseas Airways Corporation invite 
applications for the posts of CIVIL ENGINEERING 
ASSISTANTS at London Airport. Duties include 
assisting the Civil Engineer in the preparation of 
plans, estimates and specifications for engineering 
works and the supervision of their execution at home 
and overseas. The work is varied and interesting, 
connected, as it is, with the construction of new 
types of buildings at London Airport and other 
major centres overseas. Applicants should be 
Students or Associate Members of the ss 
Civil Engineers or other similar recognt - 
fessional Snstitutions. Ages 23 to 45, preferably 
experienced in building and ——— —- 

i i ncrete design 
Experience of reinforced co! g fae 


and speedy draughtsmanship essential. ' 
to go abroad for short periods (with appropriate 
The commencing salary will in the 


allowances). a ! 
range of £810-£1085 per annum, in accordance with 
qualifications and experience. _ Excellent pension, 
staff insurance and leave facilities.—Write, givin; 
full details in the first instance, to Assistant Sta! 
Manager (Appointments), Recruitment Centre, 
B.O.A.C., London Airport. E7720 


NORTH THAMES GAS BOARD 








CHEMICAL PRODUCTS WORKS, 
BECKTON, E.6 





A SENIOR DRAUGHTSMAN 





A SENIOR DRAUGHTSMAN, aged 30-45, is 
required at the Chemical Products Works, Beckton, 
E.6. 


Candidates should have considerable experience 
in the design and layout of plant from flow diagrams 
and in the preparation of schemes and contract 
specifications both for development and maintenance 
work. 

Starting salary will be within the range £790 to 
£940 per annum, according to age, qualifications and 
experience. The —— will be required 
to join the staff pension scheme. ’ 

A plications, ves age and full particulars, to 
Staff Controller, North Thames Gas Board, 30, 
Kensington Church Street, W.8, quoting reference 
666/324. E7750 





ADEN PORT TRUST 





ASSISTANT PORT ENGINEER 





The Board of Trustees invite applications for the 
post of ASSISTANT PORT ENGINEER. Appli- 
cants should preferably be Corporate Members of 
the Institution of Civil Engineers. Previous experi- 
ence of harbour work is desirable. Free unfurnished 
quarters. Free superannuation scheme. Choice of 
short-term contract or permanent establishment. 

Salary scale £1450 by £50 to £1950; the entry 
point would depend on the applicant’s qualifications 
and experience. : 

Aepleatien forms and further details may be 
obtained from the Personnel Dept., Consulting Engi- 


neers and nts, Aden Port Trust, 1, Lygon Place, 
Grosvenor Gardens, London, S.W.1 (T —— : 
SLOane 0431). 7730 





NATIONAL COAL BOARD 





NORTH EASTERN DIVISION 





ASSISTANT TO AREA CIVIL ENGINEER 





Civil Engineer required as ASSISTANT TO AREA 
CIVIL ENGINEER at ” No. 7 (Wakefield) Area. 
Salary ran — , ’ ’ 
ped licants should have the Higher National 
Certificate as minimum qualification. They should 
have had a sound training in building and civil engi- 
neerin; k. 
Caeantes of the design and construction of 
colliery works would be an advantage. 
Apply to No. 7 Area Staff Manager. 


Newton Hill, 
Wakefield, by 9th August, 1957. E7746 


THE ENGINEER 


PUBLIC APPOINTMENTS 





PORT OF BRISTOL AUTHORITY 


ENGINEERING ASSISTANT 





Applications invited for above post. Duties 
mainly concerned with new works. Candidates 
should be capable of preparing schemes with mini- 
mum of supervision from initial survey through 
calculations and preparation of drawings to final 
contract documents. 

Candidates should preferably be Corporate Mem- 
bers of Institution of Civil Engineers or have other 
suitable professional qualifications. Experience in 
dock engineering desirable but not essential. 

Salary : £902, rising by £41 per annum, to £1107, 
but commencing salary within this range will depend 
upon age and experience. Appointment subject to 
medical examination and six months’ probationary 
period. Post pensionable in accordance with pro- 
> ge of Local Government Superannuation Act, 


Applicants must disclose whether they are related 
to a member or senior officer of Bristol Corporation. 
Canvassing disquali : 

Applications, stating age, qualifications, experience, 
&c., and enclosing copies of recent testimonials, in 
envelopes endorsed ‘ Application—Engineering 
Assistant,” to Engineer-in-Chief, Avonmouth Docks, 
Bristol, by 30th August, 1957. E7796 





CENTRAL ELECTRICITY 
AUTHORITY 





RESEARCH LABORATORIES, 
LEATHERHEAD, SURREY 





SENIOR DESIGN ENGINEER 





Candidates should have an Engineering Degree, 
Associate Membership of appropriate Professional 
Institution or equivalent qualification, and should 
have held senior positions in research or industry 
with responsibility for organising prototype design 
and construction. The successful candidate will be 
responsible for supervision, co-ordination and 
development of the existing drawing-office and work- 
shop, and the development of these facilities for the 
design and construction of test rigs and prototypes 
for research projects, including nuclear power 
problems. 

Salary within the scale £1385 to £1735 per annum. 

Applications, stating age, experience, qualifica- 
tions and present position and salagy, should be 
forwarded to D. Moffat, Director of Establishments, 
Central Electricity Authority, Winsley Street, 
London, W.1, by 13th August. Quote Ref. i 





NATIONAL COAL BOARD 
CENTRAL ENGINEERING 
ESTABLISHMENT 





MECHANICAL ENGINEER 





MECHANICAL ENGINEER required § at 
N.C.B.’s Central Engineering Establishment, Stan- 
hope Bretby, Nr. Burton-on-Trent, as Head of 
Mechanical Development Engineering Section to be 
responsible to the Chief Development Engineer for 
planning and supervision of development of engineer- 
ing projects. Good technical and practical training 
and academic qualifications are required. 

Appointment (superannuable) according to quali- 
fications and experience, within a present range £1400 
to £1900 (under review). 

Write, stating age, education, qualifications and 
experience, to Staff Dept., National Coal Board, 
Hobart House, London, S.W.1, marking envelope 
X/847 F, before 14th August, 1957. E7748 





ADEN PORT TRUST 





MAINTENANCE SUPERINTENDENT 





The Board of Trustees invite applications for the 
post of MAINTENANCE SUPERINTENDENT, 
not more than 40 years of age, who will be in charge 
of the workshops, tugs and other floating plant. e 
should be a_ well-qualified mechanical engineer 
having served an engineering apprenticeship and 
being in possession of a First Class (Steam) Ministry 
of Transport Marine Engineering Certificate, or have 
a Steam Endorsement to a First Class Diesel Certifi- 
cate, or hold a University Degree in Mechanical 
En; oe 

alary of the appointment is £1900 by £60 to £2440 
per annum under agreement. Free unfurnished 
uarters and medical attention. Gratuity or pension 


und. 
For full details apply on a post card to Personnel 
Dept., Consulting Engineers and Agents, Aden Port 
Trust, 1, Lygon Place, Grosvenor Gardens, London, 
S.W.1, or telephone SLOane 0431. E7729 





BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 





PLANT ENGINEERING DIVISION 





MECHANICAL ENGINEER 





MECHANICAL ENGINEER required by the 
Plant Engineering Division of the Association in 
London, to lead a small team working on projects 
concerned with the application of modern rot 
to iron and steel works, forging plants, &c. Candi- 
dates should have an Honours Degree in Mechanical 
Engineering. Some intimacy with the fundamental 
principles of the mechanical sciencies and their 
application an advantage. Starting salary in the 
range £900 to £1100 p.a., according to age, qualifica- 
tions and experience. Post is superannuated under 
the F.S.S.U.—Written applications only, quoting 


“* M.E. 12,” to the Personnel Officer, B.I.S.R.A., 11, 
Park Lane, London, W.1. E7762 


PUBLIC APPOINTMENTS 





CENTRAL ELECTRICITY 
AUTHORITY 





EASTERN DIVISION 





CIVIL AND STRUCTURAL DESIGNER 
DRAUGHTSMEN 





Applications are invited for the following posts at 
Divisional Headquarters, Cockfosters, adjacent to 
Cockfosters Station (Piccadilly Line) :— 

CIVIL AND STRUCTURAL DESIGNER 

DRAUGHTSMEN 

Salary : N.J.B., Schedule “ D,” within the range 
of Grades 4/5, £800 by £20 to £945 per annum, 
including London Weighting. 

The commencing salary will depend on experience 
and qualifications. 

New offices recently completed in pleasant sur- 
roundings, excellent working conditions. Canteen 
available. Sports and social club. Sick pay and 
superannuation schemes. Generous holidays. 

e candidates appointed will be required to 
undertake civil and structural design work, and 
applicants should have had experience in the design 
and detailing of reinforced concrete structures for 
heavy plant, culverts, &c., and structural steelwork 
as applied to industrial buildings. 

Applications, stating age, qualifications and 
experience, should be sent to the Controller, Central 
Electricity Authority, Eastern Division, West Farm 
Place, Chalk Lane, Cockfosters, Barnet, Herts. 

W. N. C. CLINCH, 


E974 Controller. 





LEYTONSTONE (No. 10) HOSPITAL 
GROUP 


LANGTHORNE HOSPITAL 





ASSISTANT ENGINEER 





Applications are invited for the post of ASSIST- 
ANT ENGINEER at Langthorne Hospital, E.11. 
Candidates must possess a sound knowledge of 
Boiler House Practice and Mechanical Engineering. 
Possession of the Ordinary National Certificate or 
equivalent qualification desirable. Salary scale: 
5 per annum, rising by varying annual increments 
over a period of 5 years to £710 per annum. In 
addition London Weighting Allowance is payable. 
Application forms from the Group Secretary, 
Langthorne Hospital, E.11, to be returned within 7 
days from appearance of this advertisement. E7810 





BRITISH RAILWAYS 





ASSISTANT RESIDENT ENGINEERS 





ASSISTANT RESIDENT ENGINEERS required 
at Manchester and Derby for supervision of bridge 
repair work and bridge construction contracts. Sound 
technical knowledge and experience in this class of 
work essent 

Salary range £916-£956 per annum. 

Residential and other favourable travelling con- 
cessions. 


Superannuation scheme. 
Apply to : 
_.. Chief Civil Engineer (Ref. 46), 
British Railways, London Midland Region, 
5a, Euston Grove, London, N.W.1. 
E7773 





FIFE COUNTY COUNCIL 





COUNTY ENGINEER’S DEPARTMENT 





DRAUGHTSMAN/SURVEYOR 





DRAUGHTSMAN/SURVEYOR required for 
County Engineer’s Department. Salary A. and P. 
scale III, £635 to £680 per annum. House may be 
available. Superannuation scheme. The duties 
comprise surveying, preparation of drawings for 
water and drainage projects and applicants should 
have considerable experience in surveying and level- 
ling. Further details and forms of application from 
the County Engineer, Belfield, Cupar.—Applications 
to be lodged by 10th August, with the County Clerk, 
County Buildings, Cupar. E7758 


Aug. 2, 1957 
PUBLIC APPOINTMENTS 





NATIONAL COAL BOARD 











N.W. DIVISION eve 
NO. | (MANCHESTER) AREA 
GROUP MECHANICAL ENGINEER 
for No. 1 Group." Salary range, 2909 to clea wast 


annum. 
_ Applicants must have had extensive practical expe- 
rience in the installation, operation and maintenance 
of modern surface and underground equipment, 
They should have held responsible engineering ts, 
and the possession of a Higher National Certificate 
or equivalent qualification, would be an advantage, * 
Applications, stating age, qualifications, experi- 
ence and present salary, to the Area Staff Manager 
No. 1 (Manchester) Area, Walkden, Nr. Manchester 
within 14 days. E7723 ’ 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 





HARWELL 





TECHNICAL ILLUSTRATOR 





TECHNICAL ILLUSTRATOR required at 
Atomic Energy Research Establishment, 
to produce high-quality cut-away and 


the| nara. 
Harwell wited 
explodedlmnders 


perspective drawings in line, tone or colour, to Pre site inv 


pare illustrative diagrams. 
£505 (at age 21) to £795. 
Housing, superannuation and other excellent 

conditions. 


Send postcard by August 9th, 1957, for further! lowed 











details and an application form, to : ind ten 
Group Recruitment Officer (869/Y/25), A.E.R.E./ottin 

Harwell, Didcot, Berks. E7711 |poard 1 

tender. 

, Al 

LANCASHIRE COUNTY COUNCIL.) 4 

found t 

HEATING AND VENTILATING ae ret 

ENGINEERS owt 

may be 


uired, HEATING AND _ VENTILATING#f 
ENGINEERS. Salary range £727-£1107. " 


Applijad Pa 


cants should have had a wide experience in the design Eaglanc 


of all types of heating and ventilating, cold water 
and gas installations for all types of buildings, and 
should have an industrial background. Corporate 
Membership of the Institution of 

lating Engineers is desirable and advantageous. 




















Heating and Venti7——— 


Application forms to be obtained from and C 
— mJ ya County a, P.O. Box 26 
unty 5 ton, as early as possible, quoti 
ref. A/TE. E7638 | 
TENDERS | 
TENI 
George 
BOARD OF MANAGEMENT FOR [RUC 
THE PORT OF RANGOON  ¢ 
c 
30,000 
DEVELOPMENT OF RANGOON PORT omg 
tlet 
CIVIL ENGINEERING CONTRACT NO. gg 
Comprising the four 
TRANSIT SHEDS, ea 
WAREHOUSES AND WORKSHOPS }) Mes 
House 











_ The Board of Management for the Port of Rang 

Poti esol ne yey d \ouiractors to TENDE 

or Contract No. 2 for the DEVE 

PORT of RANGOON. ener aii: 
The work involved in this contract includes 


Sheds, part double Storeyed, each approximat 
f one double-storey 
Warehouse, approximately 293ft. long by 1 
wide ; one single-storey Crane Maintenance Shop} 
320ft. long by 130ft. wide; and one single-storey 
Warehouse, 210ft. long by 150ft. wide. 
These buildings are to be erected on and behind 
— oa Nos. 5, 6 and 7, now undef 
construction by separate contract. i 
pees aw gn mtract. Tenders will be 





MEDICAL RESEARCH COUNCIL 





HAMMERSMITH HOSPITAL 





DESIGNER DRAUGHTSMAN 





A DESIGNER DRAUGHTSMAN, to take 
charge of small drawing-office. Interesting work on 
remote controls for medi isotope production. 
H.N.C. and mechanisms experience desirable. 
Treasury scales. Good conditions. 

Senior Cyclotron Engineer, Medical Research 
a Hammersmith Hospital, Ducane Road, 

a2. E1123 





ST. THOMAS’ HOSPITAL 
LONDON S.E.1. 


SENIOR ENGINEER 





Experience in plant maintenance and supervision 
and maintenance of oil-fired W.T. boilers, ancillary 
e. thermal storage, heating, domestic hot water, 

itchen equipment and mechanical ventilation, &c. 
Naval or marine experience preferred. Salary £770 
to £920, including London weighting.—Apply, 
Stating age, qualifications and experience, to t 


Clerk of the Governors. EN) 


structural steelwork is required to be suppli 

approved specialist firms in structural pe 
The structural steelwork section may be undertaked 
either by the main contractor or by a nominated supe” 
contractor within the main contract. Brief particulars 
of experience and the financial standing of the com 
tractors should accompany the application. 
m... a. _— Tender is accepted may b4 

urnish a securi i i 
Tender documents. tec 


A 








' from contractors of established Fi 
on in building and civil engineering, and te No 


Mon 
STs. 


bondon, 


th O 
B 
rtille 


Arti 
Ww 


The closing date for Tenders, which are to 4___ 


oeieneee 4 ~ Chairman to the 
ment for the Port of Rangoon, P.O. Box No. | 
peo ng Oe gah bo nome Ro Saturday, 28th Sep 
ber, 1957. Tenders wi invi i 
a veers bill of quantities. spmencna 
pplications for formal Tender docume: 
bona-fide firms of contractors who intend to ons 
the work should be made to the office of the Chai 
man in Rangoon or to the Board’s Consulti 
Engineers, Sir Alexander Gibb and Partners, Queef 
Anne’s Lodge, Westminster, London, S.W.1, as so0f 
as convenient. The Tender documents will & 
despatched to tenderers early in August. A deposi 
of £100 sterling or K.1300 per set will be required 
from each contractor who makes application for th 
Tender documents. Additional sets may be obtain 
on payment of further deposits as above. Deposi 
will be refunded only following the submission of & 
bona-fide Tender by the contractor and the return 
= Tender drawings and documents in good co 
ition. 


Board of Manage} 



















B7721 si oe 





The D 


., whi 


ivered 


57. 
Chairman. Please 





ue, 








57 


Aug. 2, 1957 
TENDERS 





GOVERNMENT OF IRAQ 





pEvVELOPMENT BOARD AND MINISTRY 
OF DEVELOPMENT, 
TECHNICAL SECTION I! 





DAURA BRIDGE, BAGHDAD 





ER 

‘ |, A new highway bridge is to be desi and 
+ cted over the River Tigris in pe Em 
125 per ximately 300 metres south of the Iraq t 

orks. 

il expe-|" 9 The bridge shall carry a 14 metre roadway and 
leNance| yy 3 metre footways, and shall have a total length 
Pment, n abutments of 384 metres or thereabouts. 
3 Posts, 3. It is the ultimate intention of the Ministry of 


‘ificate, Development to invite a limited number of suitable 


frms of international repute to submit their pro- 
posals for the complete design and construction of 


anager, | ite bridge. 


| 4, In the first instance, however, firms or joint 
yature groups interested in being considered for 
fnal selection and invitation to participate are 
requested to submit full details of their organisation, 
capacity and qualifications for design, capacity for 
construction, experience of works of a similar nature 
and for whom executed, and all other relevant 
particulars, so as to arrive by registered mail in the 
offices of Technical Section II, Ministry of Develop- 
nent, Baghdad, Iraq, not later than twelve noon on 
Monday, 12th August, 1957. Envelopes should be 
ladorsed “* Daura Bridge.” 

5, A limited number of firms will be selected by the 


i aii from those submitting particulars under 


(4) above, and such selected firms will be 
invited to prepare and submit designs and priced 


‘plodediaders for construction based upon full survey and 
to pre-e investigation details, conditions of contract, and 


ifications, prepared by the Ministry’s Consulting 
ineers, Messrs. Coode and Partners, London, 


nd. 
ingle period of approximately three months will be 


further|,jiowed for the preparation and submission of designs 


and tenders, which will then be checked by the Con- 


with a recommendation for acceptance of one 


E.R.) ating Engineers and presented to the Development 
tender 


1. All firms participating in the final submissio: 


NClLnd whose designs and quotations are checked an 


ATING)of 


found to be proper, reasonable and practicable, shall 
+h receive the sum of ID. 750 from the Ministry of 

Development in recognition of their services. 

8. Any further information re ing the project 

may be obtained from Technical Section II, Ministry 

velopment, Baghdad, or from Messrs. Coode 


Applijand Partners, 9, Victoria Street, London, S.W.1, 
> desig England. 


“OR 


ORT 


MINISTER OF DEVELOPMENT. 
E7630 





CITY OF GEORGE TOWN— 
PENANG 





AYER ITAM RESERVOIR 





CONTRACT NO. PW.2 





TENDERS are invited by the City Council of 
George Town, Penang, Malaya, for the CON- 
STRUCTION of an EARTH DAM on the Sungei 
Ayer Itam on Penang Island. The dam will be of 
tiled earth fill about 140 feet high, with a crest 
kngth of about 700 feet, containing approximately 
$0,000 cubic yards of material. Ancillary works 
include Diversion and Overflow Tunnels and an 
Nutlet House. 

The contract documents, drawings and instruc- 


NO. lions as to Tendering may be inspected on or after 


the fourteenth day of August, 1957, either at the 


e of : 

i) The City Engineer, George Town, Penang. 

) Messrs. Binnie, Deacon and Gourley, Artillery 

House, Artillery Row, London, S.W.1. 

Firms desiring to Tender may obtain copies of the 
&c., between the 


ane tract documents, drawings, , 
py eenth day of August, 1957, and the sixth day of 


tember, 1957 (both days inclusive), either from 
City Engineer, Penang, on payment of a cheque 


des 43 Malayan dollars made payable to the Trea- 
al st r, City of George Town, Penang, or from Messrs. 
Tra’ ie, Deacon and Gourley, upon payment of a 
imat ue for £5, made payable to Messrs. Allen and 
toreyeWilliams, 1, Victoria Street, London, S.W.1, who 
, = Agents to the City of George Town, Penang. 

OPt Particular attention is drawn to paragraph No. 9 


Storer the Instructions to Persons Tendering, namely, 
behind hat Tenders will only be accepted from firms of 


tntractors who have previously executed works of a 








/ il re imilar nature and magnitude. 
bili a Tenders must be submitted either to the City 
‘ - uncil, George Town, Penang, Malaya, by 4 p.m. 
and Monday, twenty-eighth October, 1957, or to 
lied Ofessrs. Allen and Williams, 1, Victoria’ Street, 
—* pondon, S.W.1, by 10 a.m. on Monday, Twenty- 
sunfenth October, 1957. 
ticulary BINNIE, DEACON & GOURLEY, 
he con Consulting Engineers. 
Artillery House, 
may bq Artillery Row, 
in thé Westminster, 
London, S.W.1. E7709 
> to 
—— 
in Se] INDIA STORE DEPARTMENT 
basis 0 pee 
ts fi LOCO. BOILER 
nder fe 
> Chai] The Director-General of India Store Department, 









vernment Building, Bromyard Avenue, Acton, 


io “nama W.3, invites TENDERS for the SUPPLY 


Quantity, 
Nos. 
LOCO. BOILER, “ DS ” Class, for B.G. 
ee aera eae ee 
Forms of Tender may be obtained from the above 
dress on or after the 2nd August, 1957, at a fee of 
s., which is not returnable. If payment is made by 
eque, it should please be made payable to “ _— 
0 issioner for India.” Tenders are to 
ee by 2 p.m. on Thursday, 12th September, 


Please quote reference No. 451/57 RLY. E7790- 





THE ENGINEER 


TENDERS 





WARWICKSHIRE COUNTY 
COUNCIL 


TO HEATING AND ELECTRICAL 
ENGINEERS 





Firms desirous of having their names placed upon a 
list of approved contractors from whom the Warwick- 
shire County Council will invite Tenders for Schemes 
costing £1250 and over for : 

Heating, hot and cold water supplies, gas and 
steam services, and/or 

2. Electric light and power installations, 
should make es on or before Monday, 2nd 
September, 1957, to G. R. Barnsley, F.R.I.B.A., 
County Architect, Shire Hall, Warwick. 

Applicants must forward particulars of contracts 
recently executed by them, giving the names and 
addresses of local authorities or persons to whom 
reference can be made. Tenders will be considered 
only from firms included in the official list which will 
be compiled by the appropriate committee after 
consideration of applications. 

ntractors whose names are already included on 
the Council’s approved list need not make appli- 


cation. 
L. EDGAR STEPHENS, 
Shire Hall, Clerk of the Council. 
Warwick, 
July, 1957. E7740 





HINDUSTAN STEEL (PRIVATE) LTD. 


COAL WASHING PLANT 





Hindustan Steel (Private), Lid., c/o Ministry of 
Steel, Mines and Fuel Lo ge of Iron and 
Steel), invites sealed TENDERS, Ref. No. 11 (3)- 
7/56, for the SUPPLY and ERECTION of a COAL 
WASHING PLANT, including all necessary 
auxiliary units, at Dugda, on the Jharia Coalfields in 
Bihar. Detailed specifications, drawings, &c., and 
particulars of the scope of the Tender and conditions 
of contract may be obtained on all working days 
from Room No. 321, Multi-Storeyed Building, Kin 
Edward Road, New Delhi, on payment of Rs. 5 
(Rupees five hundred only) per set by bank draft only, 
made out in the name of Hindustan Steel (Private), 
Limited. This amount of Rs. 500 is not refundable. 

Tenders should reach this office by 4 p.m. on 20th 
September, 1957, and should be accompanied by 
earnest money of Rs. 1 lakh (rupees one lakh). The 
Tenders will be opened at 11 a.m. on 21st September, 
1957, in the presence of such of the tenderers as may 
be present. 

The Hindustan Steel (Private), Limited, reserves 
the right to reject any or all Tenders or to accept any 
Tender considered advantageous to the Company, 
whether it is the lowest or not, without assigning any 
reason whatsoever. E7768 











EDUCATIONAL 











A.M.I.MECH.E., 8.Se, City and Guilds, &c. 
Guaranteed Postal for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard. 
Approximately 95 per cent successes. vie % 
fa free on request.—B.1.E.T. (Dept. 22), 29, 
right’s Lane, London, W.8. E721 & 
FREE! Brochure i i 
Mechanical and Production Engineering, Draught- 
manship, &c., for the A.M.I.Mech.E., A.M.LP.E., 
= and Guilds and other Professional examinations. 
—E.M.I. Institutes, Dept. E30, London, 4. 
(Associated with H.M.V.) E972 B 
WORK STUDY.—Part-time (evening) 20 weeks’ 
Diploma Course starts September 9th. Enrolments 
open now.—Details of this and five other courses, 
including full-time (six weeks) and correspondence, 
from School of Time and Motion Study, 29, Cork 
Street, W.1. Regent 0516. E7617 & 





UNIVERSITY OF MANCHESTER 





The next Session commences on Thursday, 3rd. 
October, 1957. E7704 £ 








SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 











A LEADING COMPANY engaged in the 
production of all types of radio and electronic 

uipment requires the services of an INDUS- 
TRIAL DESIGNER. This is an unusual oppor- 
tunity for an imaginative man to work on new 
projects, styling wood and metal cabinets. ‘The 
ability to exploit new materials is essential. This 
is a position of responsibility and a qualified man 
F.S.LA. or M.S.LA.) is preferred. The salary 
paid will be commensurate with the respon- 
sibilities involved. East London area. Please 
reply, giving full details, to BOX No. E7771, 
“* The Engineer.” A 


A VACANCY EXISTS in well-known engineering 
works in Nottingham for a man able to undertake 
time study and rate fixing, one-off shop engaged in 
machine tool reconditioning. Five-day week. State 
experience and salary required.— Widdowson’s, Canal 
Street, Nottingham. E7754 A 
A VACANCY EXISTS with Smiths Motor Acces- 
sories Ltd., for a First-class DESIGNER with wide 
experience in the light and precision engineering 
field. The successful applicant may be a Graduate 
Mechanical Engineer with progressive outlook and 
at least seven years’ design experience in a senior 
capacity, p ed by practical experience or appren- 
ticeship. He will be required to produce complete 
protot: designs to a specification, and contribute 
clear thought and new ideas.—Apply to: Mr. 
D. H. Squire, Cricklewood Works, N.W.2. GLA. 
3333. E7806 « 


SITUATIONS VACANT 





A LARGE WEST MIDLAND ENGINEER- 
ING FIRM, with a world-wide reputation for 
quality and situated within 15 miles of Birming- 
ham, have the following vacancies and invite 
applications from suitably qualified men. 
SENIOR PRODUCTION ENGINEER 

Applicants should possess an Engineering 
Degree or be a Member of a recognised Engineer- 
ing Institution, and have had considerable expe- 
rience in the automobile field with particular 
experience on engines and transmissions. Appli- 
cants must possess drive, initiative and a flair for 
originality in production methods and be also 
capable of oer production. 
METHODS ENGINEER 

Applicants should possess an Engineering 
Degree or be a Member of a recognised Engineer- 
ing Institution and have had considerable experi- 
ence in the latest machine shop practices, and be 
an authority on the manufacture of gears for 
quantity production. Experience on production 
of automobile transmissions will be an advan- 


tage. 
QUALITY ENGINEER 

This appointment calls for a man with con- 
siderable machine shop and metrology experi- 
ence and having a minimum qualification of 
Higher National Certificate in Production Engi- 
neering. Applicants must be fully experienced 
in all branches of inspection procedure, practical 
and administrative, including statistical methods 
of qnely control. Should be conversant with 
A.I.D. procedure and be, or have been, A.I.D. 
approved. 

All the above positions are of a high standard 
and carry attractive terms of employment, with 
great opportunities in the future. Remuneration 
will be commensurate with experience and quali- 
fications. Apply, in strictest confidence, giving 
full details of age, education, present and pre- 
vious positions held and salary required, 
addressed to Managing Director, BOX No. 
E7735, ‘‘ The Engineer.” A 


AN ENGINEER, with a thorough working know- 
ledge of electronics applied to servomechanisms, is 
required for research and basic development work in 
gyroscopic and allied fields. A sound grasp both of 
theoretical and practical problems in design is 
required.—Applications to the Chief Research Engi- 
neer, S. G. Brown, Limited, Shakespeare Street, 
Watford, Herts. E7669 a 
AIR-CONDITIONING ENGINEER required 
to develop up this department of a Midland firm.— 
BOX No. E1111, “‘ The Engineer.” A 


APPLICATIONS ARE INVITED from DE- 
VELOPMENT ENGINEERS to fill a vacancy as a 
member of a small team engaged on the development 
of manufacturing techniques. The appointment is 
in the Manchester area and is concerned with the 
products of a group of companies with factories in 
this country and overseas. Applicants should pre- 
ferably be qualified as A.M.I.Mech.E., but con- 
sideration will be given to Graduate Members if they 
are suitable in other respects. In either case candi- 
dates should have extensive experience in plant and 
machine design. All possible facilities in the way of 
plant, equipment, &c., are provided in our own 
specialised workshops and the work demands 
enthusiasm, creative ability and original thinking 
about the projects concerned. A commencing salary 
of up to £900 is offered, together with membership 
of a non-contributory pension scheme and the oppor- 
tunity for promotion within our group of companies. 
—BOX No. E7747, “‘ The Engineer.” A 


APPLICATIONS ARE INVITED from PRO- 
JECT ENGINEERS over 28 and having H.N.C. 
minimum qualification, for vacancies in the Develop- 
ment Engineering Department at Ferodo Limited. 
This is a senior staff appointment and candidates 
must have had experience in one or more of the 
following subjects :— 

Special plant design, heating, ventilating and dust 
collection, production engineering and plant layouts, 
factory mechanical services layouts. 

They will be responsible for handling the projects 
through initial investigation, preparation of esti- 
mates and reports, ordering plant and equipment and 
arranging for installation. 

Write, giving details of age, previous experience 
and salary required, to the Personnel Manager, 
Ferodo Limited, Chapel-en-le-Frith, Via ow 

A 


ASSISTANT TECHNICAL OFFICERS 
(DRAUGHTSMEN) are required by IMPERIAL 
CHEMICAL INDUSTRIES, LTD., Dyestuffs 
Division, at Manchester and Huddersfield, for design 
work in connection with new projects for the manu- 
facture of synthetic fibres, synthetic resins and other 
chemicals. Applications are invited from Mechanical 
Engineering aughtsmen with to technical 
qualifications (Higher National Certificate minimum) 
and preferably with general engineering design —_. 
rience.—Applications should made in the first 
instance to Staff Department, Hexagon House, 
Blackley, Manchester, 9. E7613 a 


ATOMIC ENERGY.—Applications are invited 
by firm based in London and New York for a situa- 
tion to cover the marketing in United Kingdom and 
Europe of essential equipment of British and 
American origin. Applicants should be around 30, 
have a University Degree in Engineering (or similar), 
a leaning wowards organisation, and preferably some 
commercial or sales experience. After suitable train- 
ing he should be able to work largely on his own and 
develop a new division. A commencing salary of 
around £750/£1250 is proposed, plus incentive 
scheme, expenses, pension, motor-car. Operating 
from London applicant would have the benefit of 
office and sales staff in principal U.K. cities and 
agents set up in Europe. Please submit full personal 
details —BOX No. E7760, “ The Engineer.” A 
A. BOAKE, ROBERTS AND CO., LTD., 
Carpenters Road, London, E.15, require a CHIEF 
ENGINEER, who must be a man of the highest 
ualifications and very wide experience. The pre- 
erred age is 55-60 years, but an older man with the 
necessary qualities could be appointed. Gentlemen 
who have already applied for this post are asked not 
to apply again. Applications should be addressed 
to the Works Director. E7763 A 
BRITISH WEST INDIES.—British company 
having substantial machine shop and ship repair 
business, requires JUNIOR ENGINEER, age 25/30. 
Salary £1000/£1200 p.a.—Write, givin particulars 
of experience and qualifications, to xX “ Y.F.,” 
c/o J. W. Vickers and Co., Ltd., 7/8, Great Winchester 
Street, London, E.C.2, E78il a 


SITUATIONS VACANT 





BOOTS PURE DRUG CO., LTD., 
ENGINEERING DEPARTMENT 


Boots Pure Drug Co., Ltd., invite applications 
from GRADUATE MECHANICAL. ENGI- 
NEERS for a progressive position that will result 
from the development of Work Study through- 
out the Engineering Department. 

This department, _which employs over 600 
people, comprises nine separate sections, each 
under its own Works or Section Engineer, 
responsible to the Chief Engineer for the installa- 
tion, maintenance and repair of mechanical and 
electrical equipment in our Pharmaceutical, 
Chemical, Printing and other works and ware- 
houses ; for the development and construction 
of much special-purpose plant and for the design, 
specification and operation of all engineering 
services, including the generation and distribu- 
tion of steam and electricity from our two power 
stations. 

Applicants, who should be not more than 35 
years of age, should have had a thorough works 
training, preferably followed by some years’ 
experience in the pharmaceutical, chemical or 
food manufacturing industry. Experience in 
Work Study would be a further advantage, but 
training would if necessary be given in this, as 
well as in other aspects of the department’s work. 
—Application, giving full details of education, 
training and career to date, should be sent to the 
Personnel Manager, Station Street, Nottingham. 

E7736 a 





CHIEF DRAUGHTSMAN 

Large Modern Producers of Man-Made Fibres 
require CHIEF DRAUGHTSMAN, to take 
charge of staff up to 25 working on capital pro- 
jects and maintenance. Experience in the 
chemical/textile industry an advantage. Min. 
quals. A.M.I.Mech.E. or A.M.I. Chem.E. 
Applications invited from suitable men in age 
range 30/50. Good salary and prospects. 
Pension scheme, assistance with housing.— 
Applications, in confidence, stating age, qualifi- 
cations, experience and previous positions in 
chronological order, addressed to Personnel 
Manager, British Enka Ltd., Aintree, Liverpool, 
9. E7706 a 





CIVIL ENGINEER.—A senior vacancy exists 
within a leading engineering organisation for a man 
| ae pene a Degree in Civil Engineering. Must be 
ully experienced in civil work on large-scale indus- 
trial contracts. Salary up to £2000 p.a., according 
to age and experience. Please write full details, in 
strict confidence.—BOX No. E7764, “ The Engineer.” 

A 





CIVIL ENGINEER 


Shell Refining Company, Limited, require a 
CIVIL ENGINEER for their Shell Haven 
Refinery in Essex. Applicants should possess a 
ae Degree and/or A.M.I.C.E., and be 
not over 31 years of age. 

_The work will comprise site supervision of 
civil contracts: foundation, road rail and 
drainage —_ ; the drafting of specifications ; 
taking out bills of quantities. A practical 
knowledge of surveying is required and some 
experience with a major civil contractor is 
essential. 

Salary according to age, qualifications and 

lence. Contributory nsion scheme, 
ucational endowment sc Facilities 
available for assistance in house purchase.— 


Applications to Shell Refining Company, 
Limited, P.O. Box 83, Shell urt, White 
Kennett Street, London, E.1. E7595 a 


COMMERCIAL DIRECTOR.—Leading British 
company with extensive interests in U.K. and over- 
seas, wish to appoint a Commercial Director. The 
company’s interests lie mainly in the chemical field 
and the organisation specialises in contracting for 
large chemical plants. The appointment calls for a 
candidate with extensive technical and commercial 
experience in the negotiation of large contracts, 

reparation of specifications, estimates, cost control, 

uying, invoicing and legal procedure. The successful 
candidate would have a seat on the Board. Applicants 
should submit full details of experience a salaries 
earned, which will be regarded as strictly private and 
contidential—_BOX No. E1121, “‘ The Engineer.” A 


CONSULTING ENGINEERS require competent 
Structural Steelwork Designer for various types of 


buildings. Five-day week, holiday commitments 
honoured.—Apply, stating details of experience and 
salary required, Alan Marshall and Partners, 73-74, 


High Holborn, W.C.2. 1112 a 


CONTRACTORS’ AGENT for London civil 
engineers, to control and administer road and drain- 
age schemes, large scale, mainly London and South 
of England. Willing to work isolated areas ; subsist- 
ence allowance paid. Must be experienced in setting 
out, measuring and preparation of final accounts. 
Able to drive modern company’s car. Age up to 45 
years. Non-contributory pension scheme. Starting 
salary £1250 p.a., with excellent prospects of advance- 
ment.—Apply in first instance by writing to Laurel 
and Co., Employment Specialists, 19, Basinghall 
Street, London, E.C.2. E7761 a 


DEPUTY CHIEF ENGINEER is required by 
a leading petroleum chemical firm. Preferably 
aged 35/45. Applicant must be fully qualified and 
have experience in largé-scale continuous pro- 
cess plant. Some administrative experience is 
essential. Salary will be dependent on age and 
experience.—BOX No. E7728, “‘ The Engineer.” 

A 





DESIGNER-DRAUGHTSMAN, with oxperionce 
water-tube boilers, required for newly forming com- 
pany, south of London. Good Prospects and salary. 
—BOX No. E1080, “‘ The Engineer. A 


Classified Advts. continued on page 6 








SITUATIONS VACANT 





DESIGN AND DEVELOPMENT 
ENGINEER 


A progressive company situated near the West 
Midlands industrial area finds that its plans for 
the future have created a new vacancy. The 
successful candidate will be from 25-35 years of 
age, preferably with an Engineering Degree, and 
will be concerned with the design and develop- 
ment of intake and exhaust silencers, and possibly 








THE ENGINEER 


SITUATIONS VACANT 


ENGINEER, ASSISTANT CHIEF, large metai 
smelting and refining works, London area. Must be 
fully experienced and capable of organising and 
handling men. Salary £1200 p.a.—BOX No. E1116, 
“ The Engineer.” A 
ENGINEER/DRAUGHTSMAN.—Ano interesting 
position in Contractor’s Plant Department on 
Research and Development in connection with 
mechanical equipment. Men with experience of 
mechanical or civil engineering, or both, are invited 
to write in the first instance, to Personnel Manager, 





SITUATIONS VACANT 





JOHN LAING AND SON LTD. 


= expanding their a sep —~| pes 
ign artment, which is enga; in a wide 
variety er including the design and 
development of Building and Civil Engineering 
Plant and Equipment; the introduction of 
further mechanisation into construction pro- 
cesses, including materials handling equipment ; 
techniques for the production of a range of 
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SITUATIONS VACANT 





PUBLICITY ASSISTANT 

Bruce Peebles and Co., Ltd., Engineers, Edin. 
burgh, require a man with experience in technicaj 
journalism and ability to write lucid descriptions 
of electrical engineering products and pr 
for publicity, press and other purposes, The 
successful applicant will be required to assist 
wii writing and editing of a works magazine 
and should preferably have a good electrical 
engineering qualification.—Replies, stating fy}j 





other products, in connection with which diesel Holland and Hannen and Cubitts, Ltd., 1, Queen building compon d the specification and - r ore A 
engine experience would be of advantage. Anne's Gate, London, S.W.1. E7785 a design or aadaeny for their Rolecy produc- details of education, training, experience, age ‘ 
Requests for application form, with brief details P ee eee i i present post and salary, to J. S. Baillie, Publicity 
t : P BOX. No. Eill0, “Th ENGINEER required to visit engineering works in tion. Manager, at the above address. E7688 2 t 
E = <4 1110, < Great Britain to meet executives and give talks and Applications are invited for the following F 4 
attains “g demonstrations to production personnel. Consider- vacancies et the h and Development 
able experience of production methods is required. Centre, Boreham Wood, Herts :— = 
Car provided and travelling expenses paid. Super- = é ‘ ——— se 
DESIGN/CONTRACTS ENGINEER required by annuation scheme in operation. Details of age, SENIOR DESIGN ENGINEER (One required), * 
well-known company. Must have mains ame in ¢XPerience and qualifications, should be sent to BO to be responsible, under the Department RICHARDSONS WESTGARTH qui 
water screens, rotary screens and allied equipment. No. E7755, “ The Engineer.” A ao for the —— 2 eer 4 = = (HARTLEPOOL), LTD., at 
Excellent staff service conditions ; superannuation EXPERIENCED CHIEF DRAUGHTSMAN with iy ar sen ooo ~4 Fr gee oe have vacancies at Hartlepool for req 
scheme.—Apply in writing, stating age, experience, required, for small mechanical and chemical engineer- fields. Age ai aces re 30-50. DRAUGHTSMEN Ltd 
qualifications and salary required, to Personnel ing drawing-office of growing Anglo-American com- . PP y es for detail and arrangement k SE! 
Manager, BOX 3B E137, A.K. Advg., 212a, Shaftes- pany in Camberley. Previous experience in drawing- DESIGN ENGINEERS (Two required), of ‘hasn ate ney = " in! we bs : = 
bury Ave., London, W.C.2. E7807 a office organisation essential, with sound grounding Degree or H.N.C. standard or equivalent, and “as cae an basal crea a ok a Gre 
DESIGNER-DRAUGHTSMEN & DETAILERS in mechanical engineering. Dynamic and enthusiastic capable of undertaking design work. employment eens on S od rap ene 4 sot 
wanted for work on chemical plant layout, vessel 2PProach to problems essential. Permanent and ASSISTANT DESIGN ENGINEERS (Four men. nn inst 
design and pipework, &c. Top salaries Offered men pensionable appointment.—Apply to GPB. Sharples required) Applications are invited from m ith ‘ a 
with experience and maximum assistance in regard a Tower Works, bones ee DESIGN DRAUGHTSMEN (Te sealed ence of steam and gas turbines, condenser pine, ino 
to housing. Grant towards removal expenses and EOUINSY, SULECY. : _ : feed heating systems and general power station | and 
Sing sioomnes mae anaes seutinnes. Pension — osts are Bw noes and pratense. =. ‘ pa ua 
and insurance scheme, technic; ibrary, sports © WOrk 1S vari and interesting an 10 ere are pension an ife assurance schemes j ie 
ground.—Apply, “ ref. D,” Staff Personnel Manager, FORD MOTOR COMPANY, LIMITED, attractive prespects in an expanding field. operation. Good starting salaries will be paid le-F 
Power Gas Corpn., Ltd., Stockton-on-Tees. E7738 A h ies for DRAUGHTSMEN capable 5-day week, canteen and sports club facilities. commensurate with the qualifications and expe. 
of cuapuing ellen for both high on 41 ria Those interested should write for an application rience of the applicants. = 
pressure water heating systems, air-conditioning form to :— , — Lop se se be arranged at mutually 
and boiler-house layout and ancillary equipment. Personnel Manager (S.D.B.7), - easioas which wir si : ; s 
DESIGNERS, DRAUGHTSMEN AND Successful applicants will be responsible for JOHN LAING AND SON LIMITED confidence, should be add S10 t yd ES 
CHECKERS drawing up specifications and schedules of , P 1 snould be addressed to the Group| 
quantities, for scrutinising tenders and progress- Page Street, London, N.W.7. ersonnel Officer, Richardsons, Westgarth and 
A leading firm of Consultant-Contractors to ing contracts.. They should be able to work with E7686 A a ne Ne -O. Box No. 2, Wallsend, 
the Oil and Chemical Industries is prepared to the minimum of supervision. H.N.C. or an E7684 a 
engage men in the following categories :— Membership of I.H.V.E. is desirable, but not 
i S) 








essential. LARGE PUBLIC COMPANY requires, for new 



































Piping Designers Salary range : £1200 Salary according to experience and ability, Pr ° 
to £1500 p.a. with participation in a generous non-contributory am egy wg! Rapes ee om nea ‘ Spans Dees ome required for the London offig 
ita Selery song : E1200 pension scheme. sultshle for portable sols and similar appliances. turers. Applicants should have a sound Leowionan 
to £1300 p.a. Please write to Salaried Personne! Department, Must pon May cme =A ped Tr Stead dann IANCeS. mesrcal onl egg should Dave —- knowledge Q 
Piping Checkers Salary range : £1200 Ford Motor Company, Limited, Dagenham, ae ae “3 pot Oe ab A “ : 4 oad on ao | ould cond hey sen ind and their applicatiog 
: to £1400 p.a. Essex, giving details of age, experience and date with the latest. “tem poe ocodasiion ond prospects lerediiscediinees "haste te foe 
Structural Designers Salary —— a 74 qualifications, and quoting reference res ‘ factory mana t methods. Suitable candidate stating age and experience.—BOX No. E1089,“Ty 
Structural Draughtsmen Salary range : £1100 fn % eer pp ag mat wr gg | a. Engineer. 
to £1300 p.a. & assistance i other long-te: nefits. Presen a 
staff Write fully, in confidence, to Technical 
The positions are permanent and pensionable, Director, BOX No. E1115, “ The Engineer. A SALES M AN 1AGER. {euectaic AL 
and there are opportunities for promotion. 
Experienced men only are required. Icyou haye GRADUATE BECHA i ined ty « oro. Instroment Divisio of wellknown Gea}. ™ 
: . r is requir a pro- F 
giving details of previous career.—BOX No. oun ek coment as Technical y BK wea HECHAINCAL SNGINEER mg Saat ee o— —_ 
£7779, “ The Engineer.” A to a Senior Graduate Engineer at one of its Markham and Co., Ltd., have a vacancy for a student apprenticeship in Electrical Engineeri 
modern processing factories. Many problems of suitably qualified Mechanical Engineer as an The: phe g have , ti ‘fi iy ci ew 
a technical nature arise, and the successful appli- Assistant to the gee Engineer at their systems and coms plicated c tonics” alee 
cant will take responsibility for handling these. works in Chesterfield. Applicants should have based on experie: yy t Lenten ML pw 
The responsibility is clearly defined and initial a knowledge of vibration analysis as applied to or telecomanans atio ~ "Wcoeaal —i 
training over many months will be given to pre- the Heavy Engineering Industry. Previous rospects at the highe oh tery fae om | 
pare the new man for the position experience in experimental work on projects of man with technical versatility’ and « ited 
F : bia original design : 
DEVELOPMENT ENGINEER required for ‘A good Degree in Mechanical Engineering and ginal design is essential. osama tome Me cog oo — commercial 
a position of senior engineering responsibility in some basic workshop training is necessary. The Applicants should give age, concise details of scheme, minimum calary £2 pn hsp 
an integrated iron and steelworks where cqn- company is prepared to delay the appointment education and past experience, duties and degree Applicants should send fi i ti oe io. 
siderable development is to take place. should the right applicant not be immediately of responsibilities—Applications should be Linklaters and Pain G. HF) "59/67 —_ 
The successful candidate will be responsible available. Age limit 28 years. This position is a addressed to the Secretary, Broad Oaks Works. Street, London, E C2, arki “) wid Gresham 
for all new development and the co-ordination of starting point in the organisation and an excellent Chesterfield. ‘ E7795 A trical Engineer,” and os = ve py 
planning and site work. commencing salary will be paid to which will be ao ay The st ,Prepared to attend an 
Applicants, who should be between 30 and 50 added substantial increments in line with his extended and expected. ee 
years of age, must be Corporate Members of the progress and development. 7 E7751 A 
appropriate Institution of —— Electrical or In judging applicants the company will be 
Mechanical Engineers, and should be educated looking at the man’s development possibilities, 
to Degree standard. _ ; — both technical and administrative, as the com- METALLURGISTS 
Engineering experience in works or heavy pany has a long record of healthy growth and The Metropolitan-Vickers Electrical Company SAO PAULO LIGHT S.A.—SERVICOS 
plant manufacture is essential. wants its new men to be capable of growing with require GRADUATE METALLURGISTS with ELETRICIDADE, a company in Brazil and 
Application forms are available from : it. All factors such as superannuation scheme or without previous experience, for the followin; subsidiary of the Canadian Co vraag Phas | 
e Labour Officer, &c., are available to suitable candidates, who vacancies in their Research Department . Traction, Light and P. Co’ spares. See 
—— ——- ‘, exon Limited, should send, in confidence, a brief outline of their Long-term laventigntionsl work on the epyliestions teem calebiy qualified rey 
P " Redbourn Works. career to date.—BOX No. E7734, “ The Engi- development and application of new position of SHIFT CHARGE ENGINEER in th 
Scunthorpe, E7658 A neer, A materials and methods of manufacture, Piratininga Power Station. The power station wi 
. This work is principally in the ferrous field, completed about three years ago and is situated ne 
_ — de pa es good know- po Aga , ep. i a incemperate climatg 
; ge of physical metallurgy. . above sea level). e ‘ed 
DRAUGHTSMAN required, with experience in HEAT TRANSFER AND FLUID FLOW.— Short-term investigational work in connec- initially 2x 80MW., tson r.p.m. F nnn ssn 
either mechanical design, plant layout or pipework RESEARCH AND DEVELOPMENT ENGINEER tion with day-to-day manufacturing prob- nator units, each supplied at 850 p.s.i., 900 deg. F 
detail. Salary : £700 to £800 per annum, according required by an old-established engineering company lems and the control of incoming materials. by one 850,000 Ib/hr. oil-fired boiler, and is no 
to age and experience. Good prospects. Super- in the Glasgow area. Applicants, aged 25-30, should This work involves close co-operation with being expanded by the addition of two 125,000kV 
annuation scheme. Applications are invited from have a University Honours Degree in as the Engineering Departments, and appli- reheat units, 1800 p.s.i., 1000 deg. F. Applican} 
Draughtsmen, aged 24/35, and educated up to and some research experience. The work woul cants should have some bias towards engi- should have a sound technical knowledge and wi 
O.N.C. or equivalent standard. Write, giving details involve the theoretical p and practical testing of neering. experience of the operation of modern turbines ai 
of education, experience and age.—BOX No. E1124, new of heat exchanger. A salary would Excellent equipment and facilities are avail- boilers, preferably with oil or pulverised-fuel firing 
“ The Engineer.” A be to an applicant with the ni qualifica- able in newly built laboratories, and con- should also have an aptitude for supervision and t! 
DRAUGHTSMEN required in the following ons. Ahly giving age and full parti —BOX siderable opportunities exist for men with maintenance of harmonious labour relations. God 
categories: Senior and Junior Piping and Instru- No. E788, “ The Engineer. A initiative and ability. These posts are pen- salary, three years’ agreement, subject to renew4 
mentation; Senior and Junior Reinforced Con. HUMPHREYS & GLASGOW, LTD., have a sionable. Applicants should be free from _—_with first-class passage both ways ; four mon 
crete ; Senior Mechanical, by engi in City vacancy for a WELDING SUPERVISOR and egg male pe ae og paid leave after three years’ service.—Written app! 
en on nuclear, petroleum, chemical plants. RADIOGRAPHER fully conversant with Class ‘I rite, giving full particulars, including age, cation, in the first instance, should be made 
H.N.C./O.N.C. desirable. Salaries above average, work on pressure vessels and pipelines.—Apply in sex, nationality, education and experience, Mr. W. P. Kellett, Joint Manager, Canadiaf 
five-day week, pension/life assurance and personal writing, stating experience, salary, &c., to G. E. and quoting “ M.9,” to : Brazilian Services, Ltd., 148, Leadenhall Stree 
accident schemes, house purchase assistance, Mitcham, Humphreys and Glasgow, Ltd., Humglas + ae sawon | a a London, E.C.3, E7636 
luncheon vouchers.—Write full particulars to Head House, Carlisle Place, London, S.W.1. E7792 A Traflond a ickers Electrical Co., Ltd., 
Wrightson Processes, Ltd., 24/26, Baltic so l NSPECTOR | (senton) required by i= re Manchester, 17. E7775 A 
: , S Cc! ical and industrial engineering company. i- 
mip tay agar amumené ne ees - os, pterspsmeote have had previous experience of inspecting SENIOR Seneca. DESIGN 
ing experience in automobile or rol O train the co’ ction and manufacture of pressure vessels, . : 
as Ramage * oe iF Rg par agen a pu me Sectionstiog columns, structural Pam Fag ony tee ee ngen & 
systems. Excellent prospects. Fension scheme in work, . Should also conversant wit! ‘ 7 ucers 4 
operation. Situation approximately 20 miles south Teg rand ASME. Codes of Practice. Salary up PLANT ENGINEER FOR COKE OVENS a — bd own on rae and Develop- 
of London.—Apply in writing, stating age, training, to £1100 p.a.—Please write, in confidence, to BOX required on an integrated iron and steel works, required to lead * ae a 2 
general experience and salary expected, to BOX No, E7753, “‘ The Engineer.” A __ where large extensions of Coke Producing Plant Salitien will inahade comet ero 
Y.703, c/o Streets, 110, Old Broad Street, B.C.2. INSTRUMENT ENGINEER—Inst are to be built. foation of perf cmEnS Of new plant, 
E7752 A —Instrument men Asolicants should te educated to at lest evaluation o performance and the preparation of 
. . . who have completed a trade apprenticeship, have ‘oO cas! flow charts and operating procedure. Applica- 
DRAUGHTSMEN required immediately for subsequently had a minimum of five years’ experience H.N.C. standard and must have served a recog- tions are invited from men with first-class experi- 
handling Structural Steelwork Contracts. Pension with a major user and/or manufacturer of process nised apprenticeship in mechanical engineering. ence in the age range 30/50. Good salar: a 
and bonus scheme. Luncheon vouchers. Five-day control instruments and who are technically qualified Candidates should be preferably between prospects. Pension scheme aesletonce” will 
week.—Write, stating age, experience and salary to Higher National Certificate standard in electrical 30-50 years of age. , housing.—Applications, in confidence, statin 
required, to Joseph Parks and Son, Ltd., 22, Bucking- or mechanical engineering, are invited to apply for Application forms are available from : age, qualifications, experience and ‘aaa 
ham Gate, S.W.1 E7798 A the post of Assistant Instrument Engineer at the Richard Th he eg a Limi positions, in chronological order, addressed to 
pee oth met who ore a nd oe eo ort ae of ee 2 yen g Wor wins, Limited, fem Manager, British Enka Ltd., Aintree, 
mechanical engineering, ign or i an scheme of training for ins' mec! ics has ‘ a i ool, 9. 
on produce a high-class dra ing, are required for _ been set up at the factory and the successful candidate Scunthorpe, Lincs. E7657 a an « 
interesting positions at the Weston-super-Mare in addition to his other duties, will take an active part 
establishment of a large engi i isation, in - cpeetion. pe tena or mega pension sch A 
Salaries will be above new union rates apension — ications in writing, stating age, experience an 
is available. Conditions are excellent —Apply, giving quali tions, to be cqatteated to the Personnel AND JUNIOR: Bal Purch Conpan reat i bene ee ee eee wil 
¢ i an ifications, ites anager, Monsanto emicals, Limited, rpora- rf : ; ’ *. : ‘ tk, um-siq 
’Birector,”” to BOX No. E7529,“ The Engineer.” tion Road, Newport, Mon. E7756 A eaten te aah age Lo Bag eas So pi! South-West London _buildig 
ENGINEERS with specialised training in the design MECHANICAL ENGINEER required by Smiths production drawings from prototype design. Educa- field is not “essential, Gut seuione i 
ion of prestressed concrete pro; are Motor Accessories Ltd., H.N.C. standard and at tion to H.N.C. or O.N.C. standard soeiihde, and qualifications at least aa: an ve Pp 
required for prmenet gg ia and least 5 years’ practical experience in light engineering, experience in light engineering industry desirable. Tivelione pe Ee FN The aa oe 1g! ationg 
the Union of South Africa. Free passages, pension gg _instrument testi arin, to: _Mr.. Excellent salary range.—Apply in writing, giving opportunities for studying equi at in oe ! 
scheme, excellent prospects—Full details to BOX . H. Squire, Cricklewood Works, N.W.2. GLA. details of age, experience and qualifications, to rospects are good. pte man nh —BOX Nd «mm 
TY/29, c/o 95, Bishospgate, London, B.C.2. B973 a . 3333. E7805 A Personnel Department. E7678 A E7593,“ The Engineer.” 
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SITUATIONS VACANT 





SENIOR DESIGN DRAUGHTSMAN 


required for preparing tooling layouts and tool 
drawings for multiple-spindle automatics. Must 
be capable of working on own initiative and to be 
responsible for a new auto development design 
department.—Applications, with full particulars, 
to BOX No. E7745, “‘ The Engineer.” A 





_— 


SENIOR DESIGNER-DRAUGHTSMAN tre- 
quired for road construction machinery. Experience 
in road roller design an advantage. Pension scheme 
—Apply, giving particulars of experience and salary 
required, to Chief Designer, Thomas Green and Son, 
Ltd., Smithfield Ironworks, Leeds, 2. E7574 a 
SENIOR ELECTRICAL ENGINEER required for 
jnteresting and varied work. A.M.I.E.E. and/or 
Graduate, with experience in modern power distri- 
bution, rotating and static equipment, electronics, 
instrumentation, design of automatic controls, 
modern heating techniques, &c. Age 30 to 40 with 
knowledge and experience of modern labour control 
and administration. Salary commensurate with 
ualifications and experience.—Apply in writing to 

Personnel Manager, Ferodo Limited, Chapel-en- 
le-Frith, Via Stockport. E7713 A 





SMITHS MOTOR ACCESSORIES LTD. 


require :— 

SENIOR DESIGN DRAUGHTSMAN with 
experience of instruments or light engineering. 
Minimum qualifications, 3 years’ design 
experience, O.N.C. standard. Monthly status 
for right man. 

SENIOR DRAUGHTSMAN for Production 
Drawing Office, with experience of instruments 
or small mechanisms, at least O.N.C. standard. 
Knowledge of press work an advantage. 

QUALITY CONTROL ASSISTANT ENGI- 
NEER.—O.N.C. (Mech.). Experience of 
instruments or small mechanisms. To ascer- 
tain causes of developed faults. 

WORK STUDY ENGINEERS.—Fully quali- 


fied. 

PLANT LAYOUT DRAUGHTSMAN.— 
O.N.C. or equivalent, with experience of 
minor building alterations. Layout of 
Machine Tools. 

METHODS ENGINEER.—Sound mechanical 
background with some knowledge of assembly 
procedure and layout. 

Apply to Mr. D. H. Squire, Cricklewood 

Works, N.W.2. GLA.3333. 7803 A 
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SENIOR DESIGNERS required for mechanical 
handling machinery as applied to brewery industry. 
Salary according to ability, but not less than £ 

p.a., with prospects. Pension scheme, canteen, five- 
day week.—Apply to Chief Draughtsman, G. 
Hopkins and Sons, Ltd., United House, North Road, 
London, N.7. E7742 a 


SENIOR DRAUGHTSMAN required for layout 
and detail of mining plant. Draughtsman with 
general engineering experience would be suitable. 
Good working conditions, five day week, pension 
scheme.—Apply stating age, experience and salary 
required to Personnel Manager (M.G.E.), The 
General Electric Company, Limited, Fraser and 
Chalmers Engineering Works, Erith, Kent. E7635 a 


SENIOR STRUCTURAL ENGINEER ‘re- 
quired by firm of Consulting Engineers in South 

est ndon. E. or M.LStruct.E. pre- 
ferred. Minimum age 40. Must be experienced 
in commercial and industrial buildings in rein- 
forced concrete and steel. This is a permanent, 
pensionable position and good prospects exist 
for right man. Salary according to age, experi- 
ence and _ qualifications—BOX No. £7797, 
“ The Engineer.” A 





JOHN SUMMERS AND SONS LIMITED 
require a SENIOR ENGINEER to take charge 
of Hot and Cold Rolling Mills at Shotton. 


Applications to Company Secretary, Hawarden 
Bridge Steelworks, Shotton, Chester. E1125 a 





TECHNICAL REPRESENTATIVE, to sell port- 
able power tools. Knowledge of industrial firms and 
users in Surrey, Kent, Sussex and Hants an advantage. 
—Apply in writing, Sales Manager, Armstrong 
Whitworth and Co. (Pneumatic Tools), Ltd., 40, 
Broadway, London, S.W.1. E7726 a 





THE GENERAL ELECTRIC COMPANY, 
LIMITED, 
have vacancies for 


OPERATING ENGINEERS 


for the Operational Service Department of the 
Turbine Division at Erith, Kent. 

The duties involve dealing with a wide range of 
operating problems on turbo-alternators from 
400kW to 120,000kW capacity and on blowers 
up to 100,000 c.f.m. 

Minimum qualifications are H.N.C. and a 
sound experience of power station operation. 

Apply, giving age and details of experience, to 
Personnel Manager (O.E.), The General Electric 
Company, Limited, Fraser and Chalmers 
Engineering Works, Erith, Kent. E7649 A 











BOOKS and PUBLICATIONS 








FOR THE ADVANCEMENT OF 
ELECTRICAL SCIENCE... 


ELECTRICAL ENERGY 
is a monthly technical 
journal for Electrical 
Engineers having a 
scientific turn of mind. 
Its articles are designed 
to bridge the gulf 
between research and 
its practical application. 
Bringing up-to-date 
information about new 
theories, methods and 
materials, it is of 
inestimable value to 
electrical designers. 





ANNUAL SUBSCRIPTION £1.16.0 


Single copies 3/- 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 





FLECTRICAL ENERGY 





28 ESSEX STREET, STRAND, LONDON, W.C.2, 


PUBLISHED MONTHLY BY MORGAN BROS. (Publishers) LTD. 
Proprietors of “ THE ENGINEER ” and “ ELECTRONIC ENGINEERING ” 
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TECHNICAL ASSISTANT for interesting experi- 
mental work embracing mechanical and electro- 
hydraulic systems. H.N.C. is desirable, plus good 
— experience. Attractive salary to right man, 
odern factory. Good working conditions. Can- 
teen.—Apply in writing to J. war, Personnel 
Officer, Lansing Bagnall Ltd., a 
A 


An opportunity occurs with 


GRESHAM - LION GROUP 


for a qualified ENGINEER 
capable of earning a high salary 
to reorganise and expand a 
mechanical design and drawing- 
ing-office dealing mainly with 
transformers and _ switchgear. 
Ability to organise, train and 
up-grade staff essential. Excel- 
lent opportunities for rapid 
promotion within the group of 


Basingstoke, Hants. 





THE BRUSH ELECTRICAL ENGINEER- 
ING CO., LTD., has a number of interesting 
vacancies in both Technical and Commercial 
Departments of its General Engineering Division 
for the following staff : 


SENIOR ELECTRICAL ENGINEER.’ 
ens MECHANICAL DRAUGHTS- 


ELECTRICAL SECTION 
DRAUGHTSMAN. 


ELECTRICAL DRAUGHTSMAN. 
TENDERING AND CONTRACT ENGI- 


LEADER 


NEER for Complete Steam Power Stations. companies. . 
TENDERING ENGINEER for industrial P ° P 
electrification schemes. Write : Technical Director, 
The Division is responsible for ‘the design and Gresham House, Hanworth, 
layout of complete steam power stations, factory Mi d d 
electrification projects and the application of iddlesex. E7784 a 


electrical energy in industry. 
Whilst previous experience in these fields is not 





essential, it is desirable, and oversea experience 





would be an added qualification for the first 
post above. Applicants for this post should also . 

artered Engineers, and for posts two and 
three should hold a Higher National Certificate, 
whilst an Ordinary National Certificate is 
desirable for post four. 

Applicants for the last two commercial 
appointments should preferably have commer- 
cial experience, although training can be given if 
necessary. Oversea experience would be an 
advantage, as would be an academic qualifica- 
tion. 

Good salaries will be paid, and conditions of 
service include a generous non-contributory 
superannuation scheme. 

Please apply to the Chief Personnel Officer, 
Brush_ Electrical Engineering Co., Ltd., 
Loughborough, Leics. E7804 a 


CANADA 


MECHANICAL 
ENGINEER 


THE NESTLE CO., LTD., require a MACHINE Required as Chief Designer for 


TOOL ENGINEER, to be responsible for tinshop 
quality control, tool and precision machine main- 
tenance in their Northern Irish manufacturing 
centres. All applicants must have had practical 
experience and served an approved apprenticeship. 
Prior tinshop experience an advantage, but not 
essential, as a familiarisation period on this type of 
plant can be arranged. Age limit 30-35. The post 
earries staff status and salary would be according to 
experience. Excellent pension scheme and housing 
provided.—Applications to The Nestle Co., Ltd. 
Production Division, Hayes, Middlesex (ref. IHC). 
E7722 a 
THE NESTLE CO., LTD., require a qualified and 
experienced MECHANICAL ENGINEER for their 
new factory to be erected near Carlisle, Cumberland. 
The successful candidate would also assist in the 
won nog stages and supervise the erection of this 
actory. Prior experience on process plant, boiler 


Canadian firm manufacturing 
variety of heavy machinery. 

Applicant must be an Engineering 
Graduate or have equivalent status, 
35 to 40 years of age, capable of 
promoting design for both economy 
as well 


and practicability, as 


control of quality consistent with 


plant and refrigeration essential. Age limit 33/38. . : sree 

Salary according to experience, excellent pension design intent and facilities of 
scheme and housing provided.—Applications to The 

Nestle Co., Ltd., Production Division, Hayes, manufacture. 

Middlesex (ref. IHC). E7701 a 


Salary commensurate with experi- 


THE YORKSHIRE COPPER WORKS : ; 
LIMITED, ° ence and qualifications. 


requires a DRAUGHTSMAN 


for interesting and varied work in their Develop- Please reply in detail, stating 
ment Department. P . 
The successful applicant must be an alert experience, education, &c. All 


young man with Ordinary or Higher National 
Certificate in Mechanical Engineering, and who 
has served a recognised apprenticeship in engi- 
— and had experience in drawing-office 
work. 

This is an excellent opportunity for a per- 
manent position with good salary and prospects 
for the right man, In addition, there is a pension 
scheme and a co-partnership scheme (assistance 
with housing will be considered where necessary). 

Applications, giving full details of experience 
and present salary, marked ‘‘ Development 
Draughtsman Confidential,” to the Personnel 
Supervisor, Yorkshire Copper Works, Ltd., 
Leeds, 10. E7743 A 


replies will be kept in strict con- 
fidence. 

Reply to Dept. D.E., Canadian 
Department of Labour, 61, Green 


Street, London, W.1. 
E6913 a 




















ENGLISH ELECTRIC BABCOCK AND WILCOX TAYLOR WOODROW 


ATOMIC POWER PROJECTS 


Whetstene, Nr. Leicester 
Require 


Sales & Contracts Engineers 


to undertake commercial work associated with the construction of 


NUCLEAR POWER STATIONS 


Applicants must have a H.N.C. in either Mechanical, Heavy Electrical or Structura! 
Engineering, and a good practical background in one of these fields of Engineering. There 
are senior posts available for men with previous commercial experience, but inexperienced 
applicants may be considered for more junior positions. 

Please write, giving age, full details of qualifications and experience, to Central Personnel 


Services, Marconi House, 336/7, Strand, London, W.C.2, quoting reference H1897F. 
E7741 a 

















i coin, 
Classified Advts. continued on page 8 
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DIESEL PROJECT 


DEVELOPMENT ENGINEERS 


REQUIRED BY 


ENGLISH ELECTRIC, 
RUGBY 


These vacancies are essentially of a 
research nature and would be suitable to 
engineers holding an M.Sc. or higher degree 
in thermodynamics, structures or fluid 
dynamics. 


Applications can also be considered from 
pure scientists, who are prepared to under- 
take original engineering investigations. 


Write, giving full details, to Dept. C.P.S., 





FACTORY 
MANAGEMENT 


A young and growing company, with Head 
Office in London and companies in Britain, 
the United States of America and Australia, 
wishes to recruit for its U.K. organisation 
an engineering or scientific graduate with 
sound and successful production experience 
in industry. Candidates should be 27 to 35 
years of age, experienced in production 
management, shop-floor relations and work 
study, with first-rate qualities of personality 
and leadership and a modern outlook on 
new methods in production problems. Start- 
ing salary up to £1750 p.a. with progress to 
£4000 p.a. in a period which is unlikely to be 
longer than eight years. Pension and life 
assurance scheme and full range of benefits. 
The company is keen to recruit a young 
production executive of outstanding promise 
whose one ambition is to reach the top at an 
early age.—Details, please, to BOX No. 





quo’ 


Marconi 


House, 336/7, Strand, W.C.2., E7712, “ The Engineer.”’ 


ting ref. E1104A. E7707 a 





A 


























— 


STEWARTS ann LLOYDS LIMITED 
OF CORBY, NORTHAMPTONSHIRE 


have a few vacancies for 


SENIOR DRAUGHTSMEN & PLANT DESIGNERS 


These vacancies occur in a New Development Department 
of this large integrated Iron, Steel and Steel Tube Works. 
Applicants should possess Higher National Certificates 
but those with Ordinary National Certificates will be 
considered if they have reasonable experience in design. 
Corby is a New Town and housing conditions are favour- 
able; Staff Hostel accommodation is normally available 
for single men. 
5 day week; good welfare, canteen and recreational 
facilities; superannuation and life assurance scheme. 


Good salaries based on experience and qualifications. 


Applications will be treated as confidential and should be made, giving 
details of age, qualifications, erperience and salary required to :- 


Manager/Personnel STEWARTS ano LLOYDS LIMITED 
CORBY, NORTHANTS. 


E83 A 


THE ROVER CO., LTD., SOLIHULL 


EXPERIENCED SENIOR CAR DEVELOPMENT 
ENGINEERS 


are required for interesting new car projects in an expanding engineering 
programme. 


SALARY 
Dependent on qualifications and experience, the salary grade is up to 
£1500 per annum. 

PENSIONS 
A Staff Contributory Pension Scheme is available after a short period 
of service. 

LOCATION 
The company’s Head Office and Assembly Plant is situated on the 
southern outskirts of Birmingham and is adjacent to many attractive 
residential districts. 

Applications, with full particulars, should be addressed to : 

Manager, The Rover Co. Ltd., Lode Lane, Solihull, Warwicks. 


Labour 
E7717 a 














A.E.l.— JOHN THOMPSON NUCLEAR ENERGY 
COMPANY LIMITED. 


MECHANICAL ENGINEER 


to work on the design and development of mechanisms associated with nuclear power 
stations. 


The work provides scope for original thought on varied equipment essentially of a novel 
nature. Applicants will be required to handle schemes, varying from light to medium 
engineering, through design and development stages up to commissioning. 


A Degree or equivalent standard is required, and some design experience on mechanism 
work, associated structures and electro-mechanical systems and drives is essential. 
Experience on control systems generally, electrical or hydraulic, etc., though not essential, 
would be considered an advantage. 


The company’s new design offices provide excellent working conditions and high-class 
—s and travel facilities are available. The company operates a contributory pension 
scheme. 


Please reply in writing to the Chief Engineer, Radbroke Hall, Knutsford, quoting 
Reference MED/S. E7716 A 

















HAMWORTHY ENGINEERING LIMITED, POOLE. 


This Company, situated on the Dorset Coast, invites applications for interesting and 
progressive positions as listed, at their various establishments in Poole. The products are 
Pumps (Centrifugal and Positive Displacement), Compressors, Oil Burning Equipment and 
Hydraulic Pumps and Control Valves. In the last five years, turnover has increased 
fourfold and due to a continued increase in the Company’s sales, a further considerable 
expansion is being planned. Employees now number about 650 and may be expected to 
increase to about 1000 in three years. ee in ; 

The Company’s policy is to promote from within, hence applications will be surveyed 
with the view to further ultimate promotion after proven ability. 

The conditions of employment are amenable, with canteen and pension scheme facilities, 


c. 

Applicants please apply in writing at once to Personnel Officer, New Quay Road, Poole, 
quoting ref. and stating full details of age, training, qualifications, experience, marital 
status, availability and ultimate position aimed at. Absolute confidence is guaranteed. 


Ref. 1: WORKS MANAGER—Hydraulics Division. sl : . ; 
Age 35-45. Must be fully qualified and experienced in Precision Production, including 

Methods, Jig and Tool Design, Production Control, &c. It is essential that drive, energy 

and tact are also possessed for this important and developing appointment, as well as the 

ability to plan further expansion. 

Ref.2 : PRODUCTION SUPERINTENDENT—Hydraulics Division. : a 

Age 35-40. Essentially a time-served apprenticeship and experienced in precision 
production ; to control machine and assembly shops. Only those now holding similar 
positions should apply. 

Ref. 3: METHODS ENGINEER—Hydraulics Division. _ ; 7 

Age 30-40. This key appointment requires a highly qualified and skilled Production 
Engineer, whose interests may ultimately expand beyond hydraulics. As he will be 
responsible for tooling and methods, it is essential that an apprenticeship has been served 
with ultimate experience in Jig and Tool, Drawing-Office, Tool Room, Work Study and 
Methods. 

Ref. 4: TEST ENGINEER. ' ee ae ; ; 

Must be qualified H.N.C., methodical and critical in his approach to high technical 
performance. Some electrical background desirable, but basically fluid dynamics for 
hydraulics engineering. The candidate sought is one of broad test experience who may 
later be involved in testing large pumps, compressors and oil-burning equipment. 

Ref. 5: INSPECTORS. : ; ; : 

Practical men with machine shop experience and extensive previous Inspection duties ; 
vacancies exist in all departments of the Company. 

Ref. 6 : SUPERVISORS. : : 

Setters and Charge hands for machine shop and assembly. Only those with proven 
supervisory experience will be considered and these posts involve shift work. Age prefer- 
able 30-35. 

Ref. 7: DESIGNERS. ’ : : 

The Company seeks men of H.N.C. and/or Degree qualification, preferably with expe- 

rience in Pumps and Compressors or suitable experience for the other products involved. 


Ref. 8 : DESIGN DRAUGHTSMEN AND DRAUGHTSMEN. , 

Requirements in the various age groups for interesting work in pumps (centrifugal and 
positive displacement), compressors, oil burning and hydraulics. O.N.C. and/or H.N.C. 
desirable. 

Ref.9: JIG AND TOOL DRAUGHTSMEN. : ; 

With adequate experience of either precision production or tooling for batch work 
(press tool experience unnecessary). Must be able to develop tool design from method 
layouts. Age 25-40. Preferably O.N.C. 

Ref. 10: TECHNICAL SALES ESTIMATORS. | . ae ; 

Age 25-30. Although previous similar experience is desirable, it is not essential, but 
the requirement is for ex-Drawing-Office personnel with ability to develop in tendering 
and customer contact. The Company normally draws its Sales Engineers from this source. 
Ref. 11 : CONTRACTS ENGINEERS. : ee ee 

ym 25-35. Essentially qualified and methodical administrators, preferably with site 


experience. Sound engineering training essential, but yet with commercial “— 
A 
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IMMEDIATE VACANCIES 
FOR ADDITIONAL PREMISES 


Following an ever increasing volume of work, 
we are able to provide opportunities for the 
following: 


@ PROCESS PIPING ENGINEERS 


Preparation of flow diagrams for process and utility systems. Engineers in these positions 
will work intimately with the process design of refinery and chemical plants and handle 
problems of instrumentation, pumping, gas compression, heat exchange and other unit 
operations. A sound technical background with degree or H.N.C. will be required, but as 
it will be necessary for the successful candidates to acquire an understanding of the pro- 
cesses and plants involved, a period of initial training will be allowed for at full salary. 


@ INSTRUMENT ENGINEERS 


Graduate engineers or with equivalent professional qualifications. Must have had wide, 
practical experience of oil refinery instrumentation. 


@ SENIOR MECHANICAL 
EQUIPMENT ENGINEERS 


Selection and handling of equipment in all aspects of refinery and chemical plant 
engineering. 





COMPREHENSIVE 
PERSONNEL BENEFITS 


We offer unusually comprehensive personnel benefits, excellent working conditions and 
the opportunity to improve your engineering knowledge. 

Frankly, we are appealing to the discerning type of person who is interested in a sound and 
promising future. Holiday commitments will be honoured. To save your time and ours, 
please telephone only if you possess the qualifications required. 


KELLOGG INTERNATIONAL CORPORATION 
7-10 CHANDOS STREET, LONDON, W.1. 


TELEPHONE: MUSEUM 4010, EXT. 130 
E7714 A 
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STRUCTURAL 


DESIGN DRAUGHTSMEN 


with Railway Electrification contracts. 
Location is at Kirkby, near Liverpool. 


scheme, bonus and five-day week. 


Works Personnel Officer, 
Reference C/2, 


Prescot, Lancs. 


DESIGN ENGINEERS AND 


A number of interesting vacancies are avail- 
able with a drawing-office engaged upon the 
design of overhead structures in connection 


Pay, 
prospects and general conditions of employ- 
ment are excellent, including superannuation 


Applications, giving details of age, qualifica- 
tions and experience, should be submitted to: 


British Insulated Callender’s Cables, Ltd., 
E7650 A 


GENERAL SALES MANAGER 


for a medium engineering company manu- 
facturing a range of products used exten- 
sively in the power, refining; chemical and 
marine industries and by government de- 
partments and local authorities. The com- 
pany, which is situated in the North East 
of England, is only 20 years old, employs 
about 750, has a_ turnover exceeding 
£13 million and a reputation for original 
design and production. 


The General Sales Manager will be res- 
ponsible to the Board of Directors ——— 
the Managing Director for panies 2 
implementing sales policy, finding and ba 
ing new markets, directing the home and ex- 
raced sales managers and through them 

ches, distributors, outside representa- 
tives and an office staff of 60. 


Candidates must have several years’ 
senior management experience controlling 
a sales force selling engineering products— 
preferably associated with liquids (e.g. 
valves, pumps, &c.). An engineering degree 
or other professional qualification is also 
desirable. Preferred age about 40. Salary 
£3000 per annum with a generous pension 
scheme, a car and good promotion prospects. 
—BOX No. E1087, “* The Engineer.”’ A 








THE CHAMBERLAIN GROUP OF COMPANIES 


TECHNICAL DIRECTOR 


to their mechanical engineering subsidiary 
as the result of reorganisation for expansion 
of the business. 


The requirements for the post are a good 
basic education, training and apprenticeship 
in light mechanical and structural engineer- 
ing. Preference will be given to applicants 
with experience in hudraulics, aged about 40, 
with A.M.I.Mech.E, or similar qualifications. 


He will have complete control of design, 
development and production and works 
costing, together with overall responsibility 
for sales. 


The post is permanent and pensionable 
and will carry surtax class salary. Applica- 
tions from people not already receiving 
salaries in this class will not be considered. 


Please send full particulars of education, 
apprenticeship and subsequent career, in 
strictest confidence, to The Managing 
Director, 3, ee Palace Gardens, 
London, S.W E1I7 A 




















ONTARIO HYDRO 


One of Canada’s most progressive publicly-owned utilities 


MECHANICAL DRAUGHTSMEN 


Applications are invited from Mechanical Draughtsmen who are contemplating 
emigrating to Canada and who possess the following qualifications :— 

Experience in steam generation or industrial process piping is essential. Able to 
prepare intricate high-pressure piping and major mechanical equipment drawings for 
construction purposes. Layout and detail drawings for water services, including fire 
protection, sewage disposal and surface drainage and also generating station substructure 


embedded piping. 


Experience need not cover the full range indicated. 


All positions are pensionable and carry an attractive health and insurance scheme. 
Special sick leave plan and vacations with full pay. 


Salaries on Canadian scale and commensurate with experience and qualifications. 
Write to Ontario Department of Immigration, 25, New Burlington Street, London, 


W.1, for application form. 


E966 a 














DUNLOP ADVISORY SERVICE LTD. 


REQUIRE 


MECHANICAL, ELECTRICAL 


AND 


LAYOUT DRAUGHTSMEN 


FOR 


NEW FACTORY DESIGN PROJECTS 


Unique opportunities for immediate experience 
in the most advanced techniques of automatic 


processing and manufacturing methods. 
GOOD RATES and EXCELLENT PROSPECTS for SUITABLE APPLICANTS 


APPLY: BUSINESS MANAGER, BIRMINGHAM P.O. Box 45 


E7634 Aa 











SITUATIONS WANTED 


CHARTERED MECHANICAL ENGINEER, 
indentured apprenticeship, age 33 years, broad expe- 
rience, seeks Technical Representation/Sales, covering 
150-mile radius Southampton. Many years mech- 
anical design and development petrol and diesel 
engines, .gearboxes, hydraulic, pneumatic and mech- 











anical special-purpose machinery, &c. Replies 
treated confidentially—BOX No. E1120, ‘ The 
Engineer.” B 


EXPERIENCED DESIGNER, A.M.I.Mech.E., 
seeks responsible position in light engineering. Well 
educated, would consider post as designer or technical 
author in Southern England. Present salary £775.— 
BOX No. E1113, ‘* The Engineer.” B 





SUB-CONTRACTING 











CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 
—Recupero, Ltd., 66, South * Harrow Viaduct, 
Harrow, Middlesex (’ Phone, Byron 1178). ES75 mw 
KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
— Up to 5ft. by 8ft. max. size. We are die 
piers to the trade—ARMYTAGE _ BROS, 
(KNOTTINGLEY), Ltd., The Foundry, Knotting- 
ley, Yorkshire (Tel. : Knottingley 2743/4). E948 mw 
PRECISION ENGINEERS.—Personal service for 
prototypes, small quantity machined parts and or 
ments. Design and development undertaken. A.I 
Approved.—Bowyer, Smyth and Partners, Ltd., 
Vineyard Walk, Clerkenwell, E.C.1 (’Phone, TER- 
minus 5113-4). E650 mw 


ig 9 
MISCELLANEOUS 
ALUMINIUM, Brass and Copper in sheets, rods, 
tubes, angles, &c. Sheared blanks a speciality. 
Approved stockholders, for immediate attention 


one or send your inquiries.—R. 100, 
Senpeeed Road, London, N.W.1. Euston 3176/7. 
E91 





TIME RECORDERS, Sales, Rentals, Service. “i 
phone Hop 2239. —Time Recorder Supply and Main- 
tenance Co., Ltd., 157-159, Borough High Street, 
London, S. E.1, E608 1 





FOR HIRE 











LATTICE STEEL Erection Masts (light and 
heavy), — a 150ft. hi for immediate hire.— 





Bellman’s, Hobart House, Grosvenor Place, 
S.W.1 Rg SLOane 5259). Bll2« 
| PATENTS ‘| 





THE PROPRIETORS of British Patent No. 
708,552, for “* IMPROVEMENTS IN AND RELAT- 
ING TO THE SUPPLY OF AIR TO COMPRESSED 
AIR APPARATUS, MORE PARTICULARLY 
TO SUBTERRANEAN WORKS,” desire to enter 
into negotiations with a firm or firms for the Sale of 
the Patent or for the grant of Licences thereunder.— 
Further particulars may be obtained from Marks and 
Clerk, 57 and 58, Lincoln’s Inn Fields, London, 
W.C.2. E7749 w 
THE PROPRIETOR of British Patent No. 709,777, 
entitled ‘*‘POWER TRANSMISSION MECH- 
ANISM FOR FARM IMPLEMENT,” offers same 
for Licence or otherwise to ensure practical working 
in Great Britain.—Inquiries to Singer, Stern: and 
oe 14E, Jackson Blvd., Chicago 4, Illinois, 

E7759 





| BUSINESSES and PREMISES | 


FOR SALE.—Works Premises and Land, freehold, 
covers approx. 24 acres. Floor space of buildings 
approx. 46,575 square feet. Part three-storey and 
part two-storey. Three-storey buildings fireproof 
with concrete ceilings. All mains supplies. ven 
miles from Manchester.—Apply, Pennington and 
Son, 19, Delam e Street, cmeatmetine, 5 

L 


PARK LANE.—Self-contained Office Suite on 
ground and lower ground floor, 2400 square feet. 
Long lease. £3000 p.a. inclusive of rates and heating. 
No premium. Early possession.—Goodwin and Co., 
139, Park Lane, London, W.1. Mayfair = 





09 L 





BUSINESS OPPORTUNITIES 


STEAM CARS.—Firms willing seriously to consider 
the manufacture of steam cars are invited to write, 
in confidence, to the advertiser, who will place them 
in touch with an influential and interested group.— 
BOX 952, c/o J. E. May, Ltd., 19, Ludgate ae 4, 

3 o 














MACHINERY Etc. WANTED 








LIMITED CAPACITY AVAILABLE 


TURNING. Surfacing and Boring, 48in. 
swing. Between centres 24in. 
— by 7ft. 6in. Capstan 2jin. 
ar. 


MILLING. Horizontal, Vertical and Universal. 
DRILLING. Pillar and Radial, 4ft. 

General Fitting, Fabrication, Profiling, Welding. 
Sub and Complete assemblies. 


NUFLOOR LIMITED 
Engineering Division, 
BASILDON, ESSEX. 

Telephone : Basildon 20201. 

E963 Mw 





E.M.C. ENGINEERING CO. 


(LONDON) LTD. 
SOUTHEY WORKS, SOUTHEY ROAD, 
TOTTENHAM, N.15. TEL. STA 2069. 

PRECISION MACHINING CAPACITY 
Centre Lathe, Capstan, Milling, Shaping, 
Drilling, Tapping, Assembling, Jigs, Fixtures and 


Press Tools. A.I.D. and A.R.B. Approved. 
E953 Mw 








IMMEDIATE 
DESIGN CAPACITY 


Consulting Engineers offer the services 
of their Engineering Design Dept. 
Specialising in:— 

MECHANICAL HANDLING 
STRUCTURAL STEELWORK 
REINFORCED CONCRETE 
SPECIAL PURPOSE MACHINES 
PRODUCT DESIGN, TOOLING 


Complete plants designed, installed 
and commissioned. 


British Geco Eng. Co. Ltd. 
Adelaide House, 
LONDON BRIDGE, E.C.4 
Telephone: MANsion House 8277 

E7362 Mw 














READY MONEY for Redundant Electrical Equip- 
ment. Complete works bought outright - — 
and rapid dismantling.—F. C. Larkinson, Ltd. (Est. 
1880), Hitchin Street, Biggleswade, Beds( Tel. 2391) 5 
12 branches throughout the country. E959 


WANTED, Machines of all Types. 


CASH PAID. 
Norman E. Potts (B’ham), Ltd., 130, Moseley Road, 


Birmingham, 12. VIC. 1278, 1279, i270, ee es 


| FOR SALE | 


BOROUGH OF HARWICH 


P 











PUMPING PLANT 





Certain items of PUMPING PLANT, electric and 
petrol, will be FOR DISPOSAL in a few months’ 
time. Interested parties can in the meantime see the 
plant working. Particulars of such plant can be 
obtained from the —— rc Town Hall, 
Harwich, Essex. Tel., 

Dated the 2nd August, 41057. 

T. B. A. MOONLIGHT, 
Town Clerk. 


600 


SINGLE/3-PHASE CONVERSION 
EQUIPMENT 


Quantity of WESTINGHOUSE ‘Static 4kVA. 
Converters, input 200/250V., ny phase; or 
400/440V. single phase ; output 415/3/50, com- 
lete with static condenser and all auxiliaries. 
Pilot Motor Capacitor Converters available for 
loadings up to 50 h.p. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. E204 G 


E7774 G 








FOR SALE, 6000 cu. ft. capacity open top Cast Iron 
Sectional Water Tank.—BOX No. El 106, “ = 


Engineer.” 


NEW 4750kW. Brown Boveri GAS TURBINE- 
DRIVEN ALTERNATOR SET, 11,000 volts, 3- 
phase, 50 cycles ; with all ancillaries, spares. Manu- 
factured 1953. Reply.—BOX No. E7782, “ ba 
Engineer.” 


Classified Advts. continued on page 10 
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FOR SALE 





DE BERGUE No. 34A Automatic Geared Multiple 
Punching Machine, capacity 87in. wide by 31ft. 
long, punches 18 holes 5/16in. diameter in in. 
plate or 6 holes 1 3/i6in. diameter in lin. plate at 
one stroke. Weight about 424 tons. 

GANG SLITTING MACHINE, heavy duty, 
capacity about din. thick, diameter of cutter shafts 
S53in., width between locknuts 50in., width between 
side housings 5Sin., diameter of cutters 14in., 
motorised 400/3/50. Weight about 3} tons. 

NEW TRUMPF Model OMS401/402 Electric 
Throatless Shearing Machine for bench mounting, 
suitable for cutting all kinds of straight or irregular 
shapes in mild steel up to 7 S.W.G. (-18in.) mild 
steel, with fiexible drive and grinding attachment, 
smallest cutting radius 3}in., suitable for 400/ 
volts, 3 phase, 50 cycles. 

SEDGWICK Double Geared Open-Ended Press 
Brake, pressure 200 tons, capacity 12ft. by fin., 
depth of gap 18in., stroke 3in., motorised 400/3/50. 
Weight about 15 tons. 

NEW TYPE SKG203, Open-Ended Undercrank 
Guillotine, capacity 804in. by 4in. mild steel, gap 
depth in open ends 6in., motorised 400/440/3/59, 
automatic hold-down, all gauges and extended 
side squaring gauge, back gauge operated by hand- 
wheels through rack and pinion mechanism. 
Weight about 40 cwt. 

ROBERTSON Geared Section Rolling Machine, 
motorised 400/3/50, between bearings 16}in., seven 
pairs of adjustable rolls, 14in. between centres of 
each pair. Weight 6 tons. 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED 
Of Every Description. Attractive prices. 


F. J. EDWARDS LTD., 
359-361, EUSTON + ane 
LONDON, N.W 
Telephone : EUSton 468i- 3771. 
LANSDOWNE HOUSE, 41, © oe STREET, 


BIRMINGHAM 
E209 G 


Telephone : Central 7606-8. 


600 


DIESEL ALTERNATOR SETS 
600 kVA BRITISH POLAR/A.S.E.A., engine vert., 





S-cyl., 2-stroke, air start, 250 r.p.m., alternator 
440/3/50. 

330kVA PAXMAN/B.T.H., engine 12-cyl., 12 
RPH, electric start, 1 r.p.m., alternator 


440/3/50. 

250 kVA DEUTZ/SIEMENS SCHUCKERT, engine 
290 b.h.p. vert., 7-cyl., 4-stroke, air start, 500 
r.p.m., alternator 6300/3/50. 

Two 94 kVA BLACKSTONE/E.C.C., engine GPV,3, 


3-cyl., 4-stroke, air start, 600 r.p.m., alternator 
440/3/50. 

94kVA BELLISS & MORCOM/L.D.C., engine 
vert., son. air start, 600 r.p.m., alternator 


440/3/50. 
Quantity . 31- 2 kVA CUMMINS Mobile Sets, engine 
at ‘a 


series 6-cyl., 4-stroke, electric start, 1000 
r.p.m., alternator 440/3/50. Mounted on pneu- 
matic tyres. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, — LEEDS. 


Tel.: Pudsey 224 E201 G 





FOR SALE 


2-ton Jones Super 22 Diesel- driven Mobile Crane 
on pneumatics with 24ft. jib. 

3-ton Jones Super 40 Diesel-driven Mobile Crane 
on pneumatics with 30ft. jib. 

§-ton Smith Steam Crane, new 1949, with 35ft. jib. 

5-ton Morris Versatile Diesel/Elec. Mobile Crane 
on solids. 

6-ton Ransomes and Rapier Standard Diesel/Elec. 
Mobile Crane on solids. 

6-ton Ransomes & Rapier Super Petrol or Diesel/ 
Elec. Mobile Crane on solid rubber tyres. 

Priestman “ Wolf” with skimmer and back acter 
equipments. 

Ransomes and Rapier 440 Excavator, with face 
shovel and dragline equipments. 

Ransomes and Rapier 462 _ with crowd 
shovel equipment. New 195 


WILLIAM G. SEARCH, LIMITED 
WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SEARCH ft ONT PRAD LIMITED, 
KIRKBY TRADING ESTATE, "LIVERPOOL. 
Tel.: Simonswood 2634- 
E7724 G 





NEARLY NEW GAS PRODUCER PLANT 
by Power Gas Corp. Capacity 50,000 cu. ft. per 
hour on anthracite. Complete with supporting 
structure and equipmert.—BOX No. E7799, “ The 
Engineer.” G 
NEW 4200 KW STEAM piney” pt Oe 
NATOR SET for 270 Ib. p.s.i. steam, 680 =o 

3300 volts, with Switchboard and 1200 VA. 
Transformer to 440 volts.—BOX No. E7495, “ The 
Engineer.” G 


12FT. BY JIN. BENNIE FOLDING MACHINE 
for sale. Motor-driven, Swing Beam, Universal 
Folding, Rounding and Box Forming Type. Max. 
lift of top beam 184in. Adjustment to bed and fold- 
ing beam 8in. Smallest trunk formed over beam 
18in. by 18in. Largest tube formed 16in. diameter. 
Gearbox drive with lever control to reversing friction 
clutches, operating all beams. Safety slipping clutch 
between gearbox and main drive shaft. Weight about 
14 tons.—Full details, illustrations, &c., from F. J. 
Edwards Limited, 359, Euston Road, as 
(Euston 4681) or 41, Water Street, a 
(Central 7606). 7808 


THE ENGINEER 


FOR SALE 


FRED WATKINS (BOILERS), LTD. 


RECONDITIONED MACHINERY FOR 
SALE 


‘STEAM MSBOILERS.—Cochran Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in. 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic, 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. W.D.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
Tilghman 365 cu. ft.; Broomwade 300, 200 and 
130 cu. ft.; all motorised. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 


100 to 500 Ib. p 

ELECTRIC MOTORS. “150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—84-ton Ransomes Diesel Electric, 1952 ; 
6-ton Coles Diesel-Electric, 1948 ; 4-ton Jones 
KL44 Mobile Diesel; 4-ton Coles Diesel-Electric : 
3-ton Jones Diesel ‘‘ Super 40” (3) ; Neals 2-ton 
Diesel, 20ft. jibs (10) ; 5-ton Butters, 90ft. jib ; 
5-ton Wilson, 7O0ft. jib, all 400/3/50 ; Steam Loco 
Type, 8-ton Wilson, 35ft. jib ; 5- ton — 50ft. 
on QO: 5-ton Cowans Sheldon, S50ft. jib, 1940 ; 

, 40-ton Butterley, 42ft. 3in. span ; 20-ton 
Civds te Goliath,” 40ft. track ; 5-ton Clyde, 34ft. 
span ; 2-ton Smith, 34ft. span (4). 

RAILWAY MATERIAL.—Peckett 14in. by 22in. 
and 7in. by 12in. Steam Locos.; 3 miles 20 Ib. 
Track, 24in. gauge bogies, turnouts, locos., &c. 

STEEL PIPING.—10,000ft., 2in.; 5000ft., 8in. 
seamless ; 1000ft., 12in. seamless ; 500ft., 14in. 
seamless ; 400ft., 18in. riveted ; 280ft., 2lin. o.d. 
welded flanged ; 380ft., 2lin. seamless flanged ; 
500ft., 24in. riveted ; 1450ft., 27in. 0.d. welded 
flanged ; 216ft., 48in. riveted; 216ft., 60in. 


riveted, 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300, cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50, gallons. 


SLING ENGINEERING WORKS, 
COLEFORD, GLOS. 


*Phone : Coleford 2271/2. E366 G 





DUFFRYN RHONDDA COLLIERY 
Port Talbot, Glam. 


Two 10,000 c.f.m. Brown-Boveri Turbo Com- 
pressors, complete with surface condenser, circulating 
ernys and extraction pumps. The turbines are 

uilt to operate at 155 1b. per square inch and at a 
temperature of 535 deg. F. The compressors deliver 
10,000/12,$00 c.f.m. at 801b. per square inch. Both 
machines’ in good condition and t running 
yey —Arrangements to inspect can be made with 

rea Purchasing and Stores Manager, National 
Coal Board, Area No. 2, Tondu Nr. Bridgend, Soy 
G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in stock. 


THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 


East 1844/5. E629 G 





FOR IMMEDIATE SALE 


ONE 25-TON GOLIATH CRANE 
106FT. SPAN, 80FT. CLEAR HEIGHT UNDER 


GIRDERS. 
SPEEDS : 
Main hoist 25 tons—16ft. per min. 
Auxiliary hoist 10 tons—40ft. per min. 
Cross traverse.. 200ft. per min. 
Main travel 200ft. per min. 


Power supply, ‘atin volts, 3 sian, 50 cycles. 


Approximate total weight of crane 122 tons. All 
weatherproof enclosures. 


Can be seen under full working conditions by 
appointment with the Chief Plant Engineer, Ext. 316. 


HERBERT MORRIS LIMITED 
P.O. BOX 7, LOUGHBOROUGH. 


Telephone : Loughborough 3123. E1108G 





100-TON ELECTRIC OVERHEAD 
TRAVELLER 


FOR SALE 
ae 4 a, 100-ton Electric Overhead Travelling 
, 100ft. span. Span can be reduced down to 
a . meat the lifting capacity is 190 tons. 
Electrics 400 volts, 3 phase, 50 cycles, 72ft. lift. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, London, S.E.18. 
Tel.: Woolwich 7611/6. E970 G 





FOR SALE.—1 Birlec Model PT Lectromelt Arc 
Furnace, Serial No. 2410, Nose-tilting type, charging 
capacity 138 cu. ft., molten metal capacity 5 tons, 
integral cylinder for lift and swing aside roof, elec- 
trode diameter 10in., Westinghouse Electrode Con- 
trol Gear, winch units. NO TRANSFORMER. — 
BOX No. E7793, “‘ The Engineer.” G 


pane pred STAINLESS, STEEL TUBING, 
usual, ‘sizes and gauges ; 6 weeks’ delivery. —Box 
No. E1100, “ The Engineer.” 


FOR SALE 


MED. 


HIGH CLASS 
VERTICAL BORERS 
AVAILABLE FROM STOCK 


SINGLE COLUMN TYPES 

HARTMAN 434in., motor drive, hexagonal turret 
head and side head, with square toolpost, table 
dia. 39}in., max. swing 434in., height admitted 
27tin., 16 speeds, 3-52 r.p.m. 

NILES 40in., motor drive, hexagonal turret head 
and side head, with square toolpost, table dia. 
Me height — 27in., spindle speeds from 
3-5-70 r.p.m., h.p. 

DOUBLE. COLUMN TYPES 

RICHARDS 36in., motor drive, two swivel tool- 
heads and pentagon side toolholder, table dia. 
34in., max. swing 36in., height admitted 30in., 
12 speeds, 1-88-45 r.p.m. 

RICHARDS 36in., motor drive, two swivelling tool 
rams, left-hand fitted for screw-cutting, table dia. 
34in., max. swing a height admitted 29in., 
12 speeds, 2:5-60 r.p 

GISHOLT 42in., outer drive, two swivel tool- 
heads, table dia. 40in., max. swing 48in., height 
admitted 33in., 12 speeds, 2-60 r.p.m. 

RICHARDS 48in., motor drive, two swivelling tool 
rams on cross rail, dia. of table 44in., max. swing 
48in., height admitted 37in., 12 speeds, 1-48-35-6 





r.p.m. 

RICHARDS 48in., motor drive, two swivelling tool 
rams on cross rail, dia. of table 44in., max. tm | 
ae height admitted 33in., 6 speeds, 2-22-34-7 


COLBURN 60in., motor drive, two swivelling tool 
rams, table dia. 60in., max. swing 62in., max. 
height under cross rail 46in., 10 table speeds, 2-37 


r.p.m. 

SONDERMANN & STIER 6ft. 9in., KD20, motor 
drive, two swivel tool rams on cross rail, power 
rise and fall to cross rail, table dia. 7lin., max. 
swing 814in., max. height under cross rail 55in., 
18 table speeds, 0-08-32 r.p.m. 

RICHARDS 7ft., motor drive, two swivelling tool 
rams, both arranged for taper turning on cross 
rail, power rise and fall to cross rail, table dia. 
72in., max. swing 86in., max. height under cross 
rail 45in., max. height under tool holders 36in., 
speed range 1-19-25-18 r.p.m, 

RICHARDS 8ft., motor drive, two swivelling tool 
rams On cross rail, power rise and fall to cross rail, 
table dia. 87in., maximum swing 96in., maximum 
height under cross rail 62in., 12 table speeds, h.p. 
motor 30. 

RICHARDS 10ft., motor drive, two swivelling tool 
rams on cross rail, power rise and fall to cross rail, 
table dia. 9ft., max. swing 10ft., height admitted 
6ft. 10in., 6 table speeds. 

Full details on request to :— 


SOAG MACHINE TOOLS LIMITED 
JUXON STREET, LONDON, S.E.11. 


*Phone : RELiance 7201. 
’Grams : Sotoolsag, London, S.E.11. E210 G 





FOR SALE 


330kW., 400/250 volts, 3/1 phase, 4-wire, B.T.H’ 
Alternator, 1000 r.p.m., complete with switchgear. 


Little used : £700. 

00OkW., 230 volts, 1250 r.p.m., MetVick D.C. 
— shunt wound, excellent condition : 

48 h.p., 1440 r.p.m., 250 volts, shunt wound, Ball 
Bearing Motor. Reconditioned : £75. 

30 h.p., 475 r.p.m., Crompton Parkinson 400/3/50 
Ball Bearing Slip Ring Motor, Ellison Oil-break 
Switchgear. Reconditioned :3 sets, Set. 

Streamline Type 37XB Oil Filter, 230/1/50 Heater. 
Reconditioned : 2 at £90 each. 

Johnson Fels Magnetic Crack Detector, 6ft. work 
centres, 230/1/50. Reconditioned : 

Heenan and Froude 2000 h.p. Dynamometer : £250. 

2in./14in. Pulsometer Centrifugal Pumps, 40 g.p.m., 
50ft. head. 50 unused. £18 each. 

Megator I}in., 3-throw, Motorised Pump, 400/3/50, 
000 g.p.h., 100ft. : £70. 


DEPTEX 
1 COMPTON ROAD, COLCHESTER 


600 


D.c. GENERATORS 
Unused 30kW., 225V., D.C. Generators, MAWDS- 
LEY, compound wound, 133 Amps., 1100 r. p.m., 
Admiralty Class II, cowl ‘ventilated with regulators. 
First-class condition, fully tested. Immediate 
delivery. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. E206 Ga 








AIR HYDRAULIC ACCUMULATOR 
AND PUMPING PLANT 
comprising five-Bottle Accumulator, draw-off capa- 
city 225 gallons at 3000 Ib. per sq. inch, with three 
275 h.p. Horizontal Three-Throw Hydraulic Pumps, 

full electronic control equipment. 


REED BROTHERS (ENGINEERING), LIMITED, 
Replant Works, bt ang | —_— Estate, 
London, S.E. 
Tel.: Woolwich sei *6 lines). E7800 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in sotions 
lengths and comprise steel framework with ga 
vanised corrugated steel sheeting.—Full details & 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel., Bexleyheath a 
1o 


Aug. 2, 1957 
FOR SALE 


600 


AIR COMPRESSORS 


1640 c.f.m. BELLISS & MORCOM, vert., 2-crank, 
2-stage, double-acting, water-cooled, W.P. 75 Ib. 
sq. in. at 333 r.p.m., intercooler between stager and 
aftercooler, direct coupled 295 H.P. auto. synch, 
motor by Crompton "teaone 400/3/50, 0-8 pf, 
with control — pmen 

Two 461 c.f.m NGERSOLL RAND, type ES-x, 
horiz., encl. si iwew. , Single stage, double acting, 
water-coo led, 00 Ib. sq. in. at 325 r.p. m. 

300 c.f.m. TILGHMAN, type FC6DY, 2-stage, 
water-cooled, W.P. 100 Ib. sq. in. at 360 r.p.m., 
with intercooler and aftercooler, vee belt driven 
from 68 H.P. Crompton motor, 400/3/50, 175 amps, 

Three 128 c.f.m. REAVELL type TC8#, vert., 4. 
stage, water-cooled, rated for 128 c.f.m. when 
charging a receiver to pressure 4000 Ib. sq. in. at a 
speed of 400 r.p.m., with coolers and cooling water 
pump, &c., motorised to customer’s requirements 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel: Shepherds Bush 2070 : and 
STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. 


TWH 


MATHER & PLATT SEVEN-STAGE PLURO. 
VANE MOTOR-DRIVEN CENTRIFUGAL 
PUMP, 2tin. suction, 24in. delivery branches, 
capacity 62 g.p.m. against a total head of 670ft., 
direct coupled to 27 H.P. motor wound suitable for 

400/3/50 cycles supply. 

WORTHINGTON SIMPSON MONOBLOC 
CENTRIFUGAL .PUMP, type 3DM4, 4in. 
suction and 3in. delivery branches, capacity 170 

g.p.m. against a head 110ft., direct coupled to 
ed, % motor wound suitable for 400/3/50 cycles 


HARLAND TYPE SNB4 CENTRIFUGAL PUMP, 
4in. suction and delivery branches, capacity 150 
g.p.m. against a total head of 75ft., direct coupled 





E200 G 





to 74 H.P. motor wound suitable for 400/3/50 | 


cycles supply. 


THO*® W. WARD LTD. 


ALBION WORKS - - - = SHEFFIELD 
’Phone : 26311. ’Grams : ‘* Forward” 
E213 G 





POWERFUL GOLIATH CRANE 
FOR SALE 


Designed for 190-ton on S8ft. span, 72ft. * bd 


Sir Wm. Arrol and Co., Ltd., now arran: 

106ft. span, capacity 90 ‘tons. Can be altered to 
any intermediate span with equivalent lifting 
capacity. Weight 334 tons. 


REED ie —— LTD., 





Replant Work: 
Woolwich Industrial —, Toaten, S.E.18. 
: Woolwich 7611/6. E971 Go) 
GRINDER 


GARDNER 50in. HORIZONTAL MOTOR- 
DRIVEN DISC GRINDER, with wheel dresser 
and dust extractor ; motor 20 H.P. 


F. J. EDWARDS, LTD., 
359, EUSTON ROAD, LONDON, N.W.I. 
EUSton 4681. E7632 G 





ALTERNATOR SET 


One 1500kW_ Bellis-Lancashire Steam Turbo- 
na gee Set, complete with Jet Condensing 
ant. 

Steam pressure 150 Ib. per square inch with 

100 deg. F. superheat. 

Alternator—direct-coupled 1875kVA,. 1500kW, 

at 0-8 power factor, 3300 volts, 50 cycles at 3000 

r.p.m. 

This set, which was installed in 1925, has been in 
regular service until recently and is in excellent work- 
ing condition. 

This Plant is surplus to our requirements as i 
being — by a larger set.—BOX No. Erm, 

* The Engineer.” 





HYDRAULIC PRESSES 


10,000-ton Hydraulic Forging Press, Pumps and 
Accumulator (Unused). 

4000-ton Hydraulic Bending Press, upstroke, table 
18ft. 6in. by 10ft., with Pumps and Accumulator 


(Unused). 
2650-ton Hydraulic Rubber Sheeting or Belting Press, 
latens 18ft. 4in. by 7ft. 4in., with Pump Unit. 
ton Hydraulic we Press by Wagner, Sft. 
stroke, 11ft. daylight, 8ft. 6in. by 8ft. 
2000-ton Upsetting Press Mead Loewy, Horizontal and 
Vertical Rams, 27in. d 
1200-ton Horizontal Dimmten Press. 
1400-ton Downstroke Forging Press by Tangye, 
7ft. square. 
1200-ton Multi-daylight Press, platens 40in. square. 
Many other smaller Presses. 


REED BROTHERS (ENGINEERING), LIMITED, 
Replant Works, Woolwich Industrial Estate, 


ndon, S.E.18. 
Tel.: Woolwich 7611 (6 lines). E7801 6 
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FOR SALE 





NEW HORIZONTAL AND 
VERTICAL BORERS 


wy" 2tin., Model BFT.63, Horizontal Boring 
and Facing Machine, table type. 
UNION 3tin., Model BFT.80, Horizontal Boring 


and Facing Machine, table t 
UNION 4in., Model FT.106, f ane Boring 


and Facing Ba lay hE 

UNION Sin., Model BFT. 123, oe Boring 
and Facing ——, Mey 

UNION Sin., Model P25, "ectacaial Boring 
and Facing Machine fi 

UNION 6$in., Model Ber Pei eae Boring 
and Facing ‘Machine, floor ty; 

UNION 8in., Model BFP.200, F Hedtvental Boring 
and Facing Machine, floor ty, 

NILES 52in., bg Column Vertical Boring and 
ee ye ill, Model DKRS 1320. 

NILES 6ft. 6in., Double Column Vertical Boring and 
Turning Mill, Model DKZ 2000 x 1250. 

— RL ;Pouble Column Vertical Boring and 

a Model DKZ 4000 x 2000. 
Bay de aon Demonstration by appointment. 
Write for details. 


DIMCO (GT. BRITAIN) LIMITED, 
415-417, LONDON, WI STREET, 


IN, 
Tel.: MAYfair 1385. 


600 


VENTILATING FANS 


New Porthole type Propeller Fans, 4-blade pattern, 
12in. to 36in., for prompt delivery, with either 
230/250 volts, single phase, motors, or 400/440 
volts, 3-phase, motors. Industrial, totally enclosed 
and flameproof types available. 


GEORGE COHEN, 


SONS AND CO. LTD. 


WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. E205 G 


E872 G 








STONE CRUSHING PLANTS 
SUITABLE FOR CONTRACTORS 
USE 


36in. by 24in. Baxter with Feeder, Screens, Hadfield 
Cone, Bins, Conveyors, Electric Drive. 

36in. by 24in. Broadbent with 3ft. and 4ft. Nordberg 
Cone Crushers, Screens, Conveyors, and Bins and 
Electric Drive. 

24in. by 15in. Baxter, with Screens, Bins, Secondary 
Crusher, Diesel Driven. 

All above installed 1954 and little used. zs 

Also Portables, size :-— 

24in. by 15in., with Secondary Crusher and Sereen. 

20in. by 12in. Baxter, with Screens, Diesel Driven. 
Choice two. Also choice several 16in. by 9in. 


SAVILLE - sees ES ‘ee wee ) 


Harvester House, Stratford-on-Avon. 
Tel. 3681. E1107 Gc 





FURNACE 


Almost new Unused Continuous Mesh Belt Pee 
Annealing and Brazing Furnace by G.E.C., 
electrically heated 1000 deg. C. Oven size 12in. 
wide by 6in. high by 7ft., with Transformers, 
45ft. centres Continuous Steel Mesh Conveyor, 
Towns Gas Burner, De-sulphurising Towers, all 
switchgear, controllers, &c. 


GEORGE COHEN, 


SONS AND CO. LTD. 


WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; ; and 
STANNINGLEY, NR. LEEDS. 


Tel.: Pudsey 2241. E7691 G 
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FOR SALE 








GROUP 
¢ COMPA + 


RECONDITIONED 
and GUARANTEED 


JONES CRANES 


KL.15 Capacity 15 cwts 
KL.22 ns 2 tons 
KL.40 ” 3 tons 
KL.44 o 4 tons 


After-sales service with all Jones Cranes 
supplied by:— 
GEORGE COHEN 
Sons and Company Limited 


WOOD LANE, LONDON, W.i2 
Telephone : SHEPHERDS BUSH 2070 


E7732 G 
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RUNNING SHORTP 
REMEMBER... 


WAROS might have 1t/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 

















raave \Seediy, wane 


PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers, It 
Belper. Derbyshire. 
Telephone: Belper 12 














a ns 





TUCK’S 


PACKINGS & HOSE 


JOINTINGS AND 
MECHANICAL RUBBERS 
TUCK & CO., LTD. 


PEREGRINE ROAD, 
PACKING, 


HAINAULT, 
JOINTING AND SEALING SPECIALISTS 


ILFORD, ESSEX 




















ONSETT 


POROUS 
SILICA 


A really high-temperature 
INSULATION... 


s Developed and manufactured by the Consett Iron 
Company Limited, “Porous” Silica Insulating 
Bricks have become established as an important 
addition to the existing range of refractories. 


e Possessing the advantages of a normal silica brick 
combined with high thermal efficiency, “Porous” 
Silica offers to the furnace builder a spalling 
resistant silica refractory suitable for hot-face 
insulation at high temperatures. 


£ Already in wide use in the glass industry for roof 
insulation, ‘‘Porous” Silica Brick is also suitable 
for the construction of kiln roofs and side walls 
where its light weight and insulating properties ‘ 
are important factors in design and service. 


Ss “Porous” Silica Bricks are made in two grades, 
60% and 50% porosity, the latter possessing a 
higher mechanical strength, rendering it the most 
suitable for constructional work. 


Further infermation will be giadly supplied on request. 


3 


60% POROUS SILICA 





250¢ 








K a 


The high insulation valve of “‘Porous’’ Silica con- 
siderably reduces the tetal wall thickness necessary. 


— 





CONSETT IRON CO. 


CONSETT ENGLAND 


Telephone: Consett 341 (12 lines) @, Telegrams: STEEL PHONE, Consett 





12 THE ENGINEER Aug. 2, 1957 ' 


BRIGHT STEEL 


ROUNIDS : HIEXAGONS 
SQUAIRIES FLATS & SECTIONS 








STEEL CS L™ 


HALESOWEN 68 VICTORIA s° 
R LONDON, S.W.I. VIC: 
HALESOWEN 1191 MANCHESTER, I. CEN: 0413 

















NEO-K-TEX 


THE. JOINTING MATERIAL WITH THES 


Proved by many leading industries to give complete 
resistance to oil, petrol and most industrial solvents. 
Permanently flexible, non-spreading and with excellent 
recovery properties, Neo-K-Tex is today’s most reliable 
jointing material. Supplied in sheets in a large range of 
special-purpose qualities and gauges, or cut to any 
required shape, for gaskets, washers, mouldings etc. 


“Resists 
jor, rersou most! MAT AS Magy 
\ 





















Us 
WATER. Me 
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ee ELSTREE WAY, ELSTREE, HERTS 


Telephone Elstree 1777/8/9 and 1770 
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TREATING 
INDUSTRIAL WATERS 


The following complimentary technical pubMcations are available :— 








An Introduction to the Study of Solubility. 


Jointing Rings and Jointing Materials ; notes on Gauge Glass Cocks. 


The Selection, Properties, and Treatment of Boiler Feedwater. 


=> 
———— 


Sludge Separators (Plant) and Reagent Feeding Apparatus. 


——= 
==> 


Priming, Foaming and Carry-over 


The Theory and Practice of Boiler Water Treatment (parts |, 2, and 3) 
Rapid Descaling Materials. 


1) 
ts 


== 
SSS 


=> 


SS: 


= 
=== 


Water Treatment Plant. 


—= 


Water Softening. 


— 


SSS 


— 


S=sS 
\——— 


The above are written for the executive who takes more than a 
passing interest in subjects related to water used in steam plant. 


Water treatment schemes designed on request without obligation according to 
particular circumstances and requirements. Impartial advice given on various 
methods; for example—internal; external softening by base exchange OR the 
more recent (PATENTED) TWO-STAGE — ‘ PLUVITE”’ — LIME/SODA 
PLANTS for boiler feed or process waters. Potable liquor plants also supplied. 


FEEDWATER SPECIALISTS CO. 


(The Liverpool Borax Company Limited) 


ST. PAUL’S SQUARE LIVERPOOL 3. 


Te'ephone: CENTRAL 1783 & 3185, Telegrams: ** ALKALINE,”’ Liverpool. 


London Office: Datom House, Harrison Street, Gray’s Inn Road, London, W.C.|1. 
Tel.: TERminus 0291. 
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THE WHITEGROSS CO.LTD WARRINGTON ENGLAND 


Se NG pactovi NETILE 


@ 43% Alumina. 


@ Low in fluxing 
impurities. 








































The appearance of Nettle quality firebrick in commercial quantities in 1928 was warmly 
welcomed by users in all heat consuming industries at home and abroad. Here, at last, was a 
42°, Alumina firebrick, capable of withstanding the rigours of severe service conditions in all 
manner of furnaces. The many technical advantages of Nettle were quickly appreciated by 
users and, over the years, a steadily increasing demand has amply proved its popularity and 
severely taxed our efforts to meet it. 


@ High Refractoriness. 


@ High under load 
strength. 





The more arduous service conditions in furnaces of today—due partly to 
the increasing use of liquid fuels and also to the constant demand for greater 
furnace outputs—call for a firebrick of even higher standard. In Nettle D we are 
confident we have succeeded in meeting this call. Here is a firebrick in which are 
combined all the desirable properties looked for in a super duty quality. 


@ Low Porosity. 
@ High Bulk Density. 


@ Low After 


We are happy to announce that commercial production of Nettle D is now Contraction. 


on a continuous basis and from now on we hope to have this quality available in 
most standard sizes on fairly prompt delivery. Special shapes in Nettle D can 


@ High slagging 
also be obtained. 


resistance. 

@ High mechanicai 
strength. 

Sheet 


request 


Data 


; , ; ; or. -hnicat 
Use our advisory service based on 70 years’ experience in the Je hni¢ a 


refractory field—it can improve your furnace efficiency. For further g lad ly se nl 
information, write, phone or call— 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL. BANKNOCK 255 (4 LINES) 
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BURTONWOOD 


UNIVERSAL OIL SEALS 





Burtonwood Universal Oil Seals, in a range 
from 44 feet down to 4-inch size. Fitted as standard 

equipment by many leading car manufacturers. 
A complete range of replacement seals 





available for American as well as British 
and Continental cars, trucks and 
tractors, including track rollers 

for caterpillars, etc. 


Head Office & Works: 

BURTONWOOD, WARRINGTON, LANCASHIRE 
Telephone: Newton-le-Willows 3331 (10 lines) 

London Office & Works: 

EDGWARE ROAD, THE HYDE, LONDON, N.W.9 
Telephone: Colindale 466] (7 lines) 


BURTONWOOD 


ENGINEERING COMPANY LIMITED 
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GAUGES ARE AVAILABLE IN THE FOLLOWING TYPES:- 


The use of electrical wire resistance strain gauges has now (A) Durofix bonded, paper backed, resistance 50 Q to 2000 Q, maximum tem: 
been accepted by engineers as one of the most important perature 60°C. Wire wound. 

means of investigating stresses and strains in all types of  (B) Araldite bonded, wire wound on Araldite backing. Maximum temperatun 
structures and machines. 80°C. Resistance 50 Q and 100 Q. 

The electrical resistance strain gauge consists of a grid of (C) Bakelite bonded, wire wound. High temperature 200°C. Resistanee 250 Q. 
fine wire bonded to a paper or Araldite membrane which (D) Foil gauges, linear types, resistance 55 Q. 

can be cemented to the surface under investigation. The above gauges are available in various designs to meet individual require 
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OX 
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» OOOO P and a wide r of measuring instruments can be supplied for indicati 
QOQOOY? ROR RIED Connections are taken from the gauge to apparatus ments, ana @ ‘ange e ‘ ca 
Q OOO 29 ; A - ; : ° ding static strains. Write for lists 210 and 210A, which full 
rete: designed to give reliable and quick readings of strain purdedare of all the above gauges and associated apparatus. a 
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+, XXX) Foil type strain gauges now available from stock. 


being measured. 
.\ 
etter eitely.. H. TINSLEY & CO. LTD. - Werndee Hall - South Norwood - Londen, 5.5.25} 
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xs Telephone: ADDiscombe 6046-7-8 


SCREW conveyors | 2 WELDING OVENS 


FOR ELECTRODE 
STORAGE 


Modern Welding Techniques necessitate 
electrodes being stored in a dry condition. 
““B-W’"’ Portable Ovens are specially 
designed for this job. 




























for 

High Temperature types also availabl 
FLOUR MILLS, to. 400/500°C for low-hydrogen. stainless 
SUGAR REFINERIES, and mild steel rods. 


Other “B-W’” PRODUCTS include FURNACES, 


FERTILIZER PLANTS, CEMENT a 
WORKS, CHEMICAL PLANTS, etc. Sens eet ens eam 


MAXIM CONVEYORS (eNctand) LTD. 


CRABTREE MANORWAY 








BELVEDERE - KENT 


Telephone: ERITH 4223 & 5/51 


} 
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Barlow-Whitney Ltd.2 Dorset Sq.,London, N.W.1. Tel: Ambassador 5485. Works: London & Bletchley 


BM) 
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TYPE HF-QJ 4.57.4. CERTIFIED 


the 
logical 


choice 















































Engineering and Marine Exhibition, 
Olympia 
na August 29th—September 12th 
erature Stand No 5 Rows O & P. 
00. 
equire- 


licati 
ive i 


ny OUTDOOR RING-MAIN UNIT 


@ Air-insulated fuses. * 2 r . P P P 
@ ASA. certified at incorporating Switch-Fuse Unit with fuses in air 


6.6 kV and I1 kV up to 





250 M.V.A. The Brush extensible HF-OJ outdoor unit 
. is intended for ring-main application and embodies two oil-switches and 
@ Fully interlocked. a high voltage switch-fuse which provides an economical solution for the 


control and protection of tee-off feeders and transformers. 


@ Speed of operation independent 
of operator. Full information covering the component equipment of the Unit 


e Facilities for cable testing. is contained in our Publications 41016/14/17. 


29 MOK 2 1|—for quality 
BRUSH ELECTRICAL ENGINEERING CO - LTD 


Loughborough « England - (Member of the Brush Group) 
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The Higher Frequency 
Vibrator with the 


SLOW SPEED prRIvE 


*HUMDINGER’ frequencies of 10/12,000 VPM 

can deal more efficiently with the harshest ‘mixes’. 
Equally important is the established fact that the 
flexible drives keep running week after week. 
That is why so many leading contractors have changed 
to this new Vibrator — it reduces hold-ups, in 
addition assures lower vibrating costs on every 

cubic yard placed. Please write for leaflet. 


Now available for Trial, Hire or Sale 


PETROL OR ELECTRIC 


ACE MACHINERY LIMITED 
Porden Road, Brixton, London, $.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 


WINGAES cor HAULING. 


HOISTING, ERECTING AND 
CONSTRUCTION DUTIES 





Standard and special types for steel erecting, 
skip hoists, transporters, wharf cranes, 
general haulage and building construction. 
Capacities from half ton (500 kilos) upwards. 


Send for full particulars. 


use ih G 13 winches 


ACE MACHINERY LIMITED 
Harlequin Avenue, Great West Road, Brentford, Middlesex 
Telephone: EALing 6262 (5 lines) 
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For Chemical Plant 
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INDUSTRIAL CRYSTALLIZATION 
PEASE ANTHONY SCRUBBERS 
DUST AND FUME CONTROL 
AND RECOVERY 
GASHOLDERS (ALL TYPES) 
MEEHANITE CASTINGS 
SULPHUR RECOVERY 
CARBON DIOXIDE 
SULPHURIC ACID 
REFORMING 
HYDROGEN 
CALCINING 
SYNTHESIS 
CATALYST 
» GIRBOTOL 
OLEFINES — 


PR i 
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While drilling nickel-chrome-molybdenum steel, the 


tip of a centre drill snapped off. By introducing ROCOL 
R.T.D. Compound into the hole, it was found 

possible to continue drilling—straight through the tip 

of the broken drill. There are countless cases in which 


R.T.D. is coping with extreme pressures and frictional 


ao OOO OOO OOS 


s, 


heat . . . preventing galling, scuffing and seizure 
when working with tough metals. Write for the Brochure 





giving technical data, and over 20 authentic case histories. 


WHEN YOU'RE SEARCHING R TF 1D) 
o Uo 


. . . FOR SPECIAL PURPOSE 
AND PRODUCTION EQUIPMENT — COMPOUND «} rrooucr oF 









RAGOSINE 


Write to ROCOL about 
LUBRICATION 





ROCOL LTD., IBEX HOUSE, MINORIES, LONDON, E.C.3. 
Tel: ROYal 4372 or ROCOL HOUSE 


CYRIL ADAMS & CO. LTD., 155, EAST BARNET ROAD, 
SWILLINGTON, Nr. LEEDS. Tel: GARFORTH 2261/2 F 


NEW BARNET, HERTS. Telephone: Barnet 2335. 
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We design 


olaLomeolalsiatia 





yr 
Steel bridges 
Steel buildings 
Steel hydraulic structures 
Giant excavators and conveyor plants 
Industrial plants 
Coal and ore dressing plants 
Crushing plants 


Machinery and equipment for the cement, 
limestone, gypsum, and similar industries 


Rolling mills 


Cable and stranding machines 
Chemical and storage plants 
Switches, turntables, and traversers 
Constructions of theatre stages 


Mining supplies and construction 
of tunnel linings 


Ir RI E D. KRU PP MASCHINEN- UND STAHLBAU RHEINHAUSEN 


pony 
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(MILD, MEDIUM and HIGH CARBON), 


\ z . 
\ BRIGHT STEEL BARS and WIRE, 
‘TRUBRITE’ STAINLESS STEEL. 




















QUALITY CARRIES THE DAY n° 
That’s a good reason for having a word 
with LEE if the products you manu- 


facture call for Steel Strip, Bars or Wire. 





As it pays us to produce only materials 
of the highest quality and consistency, so 
it will pay you to use them because of 
the added prestige and sales they will 


bring you. Write or ‘phone now 


artTHUR LEE «¢ sons LIMITED. 


Head Office and Works: g e : | 
TRUBRITE STEEL WORKS, MEADOW HALL, SHEFFIELD H : 
Telephone: Sheffield 387272 . : \ 


LONDON OFFICE: Stafford House, 40/43 Norfolk St., Strand, W.C.2. Tel.: Temple Bar 7187/8 
BIRMINGHAM OFFICE: 191 Corporation St., Birmingham 4. Tel.: Central 6801/2 x = 


¢ 
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“OPTIMETRIC 
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TOOL ROOM BORER 





Fundamental reason for the long 
life and accuracy of the Kearns 
No. 0 Horizontal Tool Room 
Boring Machine is the patented 
bed construction. This combines 
an outer roller system with a 
central channel which forms an 
oil bath, both for the sliding 
guide and support of the saddle 
and for its mechanism. 
Fabricated steel covers protect 
the channel from cuttings and 
dirt. These are some of the 
many features explained in 
catalogue TRB 3 





> 


OPTIMETRIC 

is the registered trade mark of 
Kearns system of optical 
measurement fitted as standard 
to all Kearns Horizontal Tool 
Room Boring Machines. 





K, H. W. KEARNS & CO. LIMITED BROADHEATH near MANCHESTER 
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STRATFORD LONDON 





MODEL ‘‘D” No. 18 


PRECISION TOOL-ROOM LATHES 
BUILT IN 3 SIZES. sa dine INCHES OVER BEDWAYS 








dge Planet 


ensures rapid and accurate 
preparation of plate edges 
















pncesianieosldinansvesipis nichenonttensiepesmesenastsennaniasamassnatation =a 











This machine incorporates these important features 


Wide main slide with close grain 
cast iron insets. Slide protected fro 





Planes plates or bundles of plates 


a 


up to 2” thick. : 
si , ' dirt and cuttings by steel cover, whic 
3 capacity Rotary Shearing head can in Ctttiien ot Gn. 

be supplied. 


: : High efficiency worm gearing wit 
For the preparation and manipulation of a _ ne: a ee single spiral rack pinion drive. 
Type Clamping. 


plates and sections the Hugh Smith range Plate edges can be more accuratel 


of eines enale eter: Unit Construction Tool Standard. and economically prepared than i 
Motorised bevelling adjustment. possible by flame planing. 

PLANO-SHEARS, PLATE SHEARING MACHINES, 

FLANGING PRESSES, GAP PRESSES of many types, HUGH SMITH & CO. (POSSIL) LTD. 

PLATE BENDING ROLLS, STRAIGHTENING ROLLS, POSSIL ENGINE WORKS : GLASGOW, N.2 


SHIPYARD BENDING ROLLS, ETC. 
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ON 


taulic Plant 


HENBY BERRY 


é CO. LTD. 


As installed at HOTPOINT LTD., 
Peterborough. 


Specially designed and built 
for the purpose of pressing out 
the two halves of the freezing 
unit for installation in HOT- 


POINT Refrigerators. 


ite 
es 


We also 
manufacture: 
High Pressure 
Hydraulic Plant for Ship- 
yards and Railway Workshops, 
Pumps, Accumulators, Valves and 
Intensifiers, Plate Bending Rolls, Punch- 
ing and Shearing Machines, Continuous 
Finishing Presses for Silks and Rayons, Veneer 
and Plywood Presses, Glue Spreaders, Glue Mixers, 
Cotton Baling Presses, Die Spotting Presses, 





























ain 
fro 
whic 





wit 
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& CO. LTD. 


CROYDON WORKS, LEEDS 10, ENGLAND 
Telephone: Leeds 75481/-2 Telegrams: RIVETTER LEEDS 10 


WEST AUSTRALIA NEW ZEALAND SOUTH AFRICA 
omnes Flower, Davis Johnson Ltd. Perth. Richardson, McCabe & Co. Wellington. South African Gen. Elect. Co. Johannesburg 


,N.2 
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CLYDE-BOOTHE Speeds Ore Unloading! 











The new BOOTH Transporters at BIDSTON DOCK 


= a > ~~ =>” 


“4. — 
= — Fh ra SI Zi, A\ ENN] ta SSS 


at SIA 2 Tf Se 










Three 124 ton Ore Unloaders supplied to Messrs. Rea Ltd., for use on Bidston Doi 
Consulting Engineer: G. Shoosmith Esq., M.A., M.I.C.E., M.I.Mech.E., M.1.Maet 





ie THREE ORE UNLOADERS recently put into service for Messrs. Rea Limited, at 


Bidston Dock, Birkenhead, embody many features which are considered 





ideal engineering practice. e | 
or jo 


They are designed to discharge, at very high rates, the cargoes 










of ore ships including the largest 


vessels which can enter the dock. 


From a wide expertence in designing and building all types of crane installations, CLYDE: i (} (} TH | 


we shall be pleased to submit proposals and designs to suit your requirements. 








CLYDE CRANE & BOOTHLTD Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Telephone : Motherwell 354/5. Jelegrams: ‘‘ Clyde,’ Motherwell. Telephone : Pudsey 3168. Telegrams : ‘‘Cranes,’’ Rodi 
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\| Hercules hose fittings 
With the positive CLAW GRIP 


QUIRE NO CLIPS, CLAMPS OR SPECIAL 
TOOLS 


Hercules claws are the saving claws that keep down costs 
wherever heavy duty hose fittings are required. No extras to 
buy or wait for; no special skills or tools to acquire ; Her- 
cules claws are simply hammered down. All over the world 
Hercules fittings are at work in industry wherever hose is used. 


<4 THE HERCULES HOSE REPAIRER 


The quickest and most efficient method of repair- 
ing a burst or leaking hose or for permanently 
connecting two lengths of hose. Cut the hose in 
half where it leaks, slip the cut ends on to the 
nozzzs of the repairer and hammer the claw 
grips down, 











1.].Mat 








E HERCULES SCREW COUPLING » 


or joining two or more lengths of hose which 
be uncoupled as required. 





full range of Hercules heavy-duty hose fittings is 
iled in a price list which Newton Sales will gladly 
you upon request. Full co-operation too in all 
type and experimental problems. 


PNEUMATIC, OXY-ACETYLENE AND ALL INDUSTRIAL HOSE 


| SIMPLY HAMMER jr 6 HAMMER jr —] 
REGISTERED TRADE MARK 
There is a Hercules light pattern range for water hose 
EWTON SALES COMPANY LiMI TED 


Rodle Telephone: FULham 4228 
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GEW 


DEUTSCHE EDELSTAHLWERKE — 
AKTIENGESELLSCHAFT KREFELD = 


(GERMANY) 





MARATHON 
HIGH SPEED STEEL 


TOOL STEEtL 
















STAINLESS AND ACID RESISTANT 
STEEL 


HEAT RESISTANT STEEL 


ALLOY STEEL 


FINE STEEL CASTINGS 


WELDING ELECTRODES 


MAGNETS AND. MAGNET SYSTEMS 


HARD METAL TITANIT 


AGENTS FOR GREAT BRITAIN: 


MARATHON FINE STEELS LTD., ABBEY HOUSE 
2-8 VICTORIA STREET, LONDON, S. W.1 
CABLES: MARAFINE SOWEST LONDON 
TELEPHONE: ABBEY 1150 
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be ob * ' 
j tough . 
forgings! 4 







MITRE 


Drop 
Forgings 






NS 









for a copy 
of this illus- 
trated folder. 






A.J. VAUGHAN&CO. 
(MITRE WORKS)LTD. 


WILLENHALL, Staffs. phone: 486-7 
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Yom, 
Hasn’t she ever heard of 


L & C piston rings ? 


_ 
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With acknowledgements to a well-known National Advertiser 


BOGEWOOD 8 GAaRELISLE 40 


Mamufacturers of the well- 
known “Patent Double Action 
Piston Rings’ for steam engines 


MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


EAGLE FOUNDRY * SHEFFIELD 11 - ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 











DRAFTING MACHINES 
& DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of ARISTO slide rules o precision 


RIEFLER Drawing Instruments 


———— of Quality 
J. W. SMITH (COVENTRY) LTD. 
Drawing Office Supplies and Equipment 


36 & 41 QUEENS ROAD, COVENTRY 
Grams: ‘ISIS COVENTRY” Tel: COV. 62058-9 








Tilustration shows ISIS drawing table 
fitted with ISIS drafting machine. 


at 
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AIR-BREAK SWITCHGEAR 


for Power Station auxiliaries 
































Eighteen 3-3-k.V. Switchboards, comprising 
in all two hundred and one BTH 150-MVA 
air-break truck-type units are installed at 
the C.E.A. (East Midlands Division) Castle 
Donington Power Station. 


(top) One of the Boiler House Switchboards, 
(right) Details of switch contacts, 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - WILLESDEN - ENGLAND 
an A,E.I, Company. AS446 























THE ENGINEER Aug. 2, 1957 


_ for A/G & D/C SWITCHGEAR 


PROVision 


ROO i 
“ ; 
® STAs i 
tric Str | 


Atypical example ofan 
OPEN TYPE D/C 
SWITCHBOARD 
as supplied for Steel 
Works and marine 
installations. 














A fine example 

of an A/C BOARD Pe Pee i ( Wy ff The above photograph shows in some 

constructed for a large . on os Uf $pyyvf fy =) detail an 

steelworks in this country. NS SSE Yy Yj YYyy A/C INDUSTRIAL TYPE 
Ne) —Y fy SWITCHBOARD 


supplied to a large tyre manufacturer. 








A rw rea 
A D/C CUBICLE TYPE oP Aa eo == A ULICGS 0) OCU 
SWITCHBOARD equipped with . i ; : gh ae eg Jeo, gh dia 
withdrawable D/C breakers, as supplied to : , 

Harbour Boards Steelworks and Atomic 

Power Stations. 


ALL A/C BREAKERS ARE CERTIFIED 
IN ACCORDANCE WITH B.S.S. 116 
& 936 for 25 & 31 M.V.A. at 400 volts. 


WHIPP & BOURNE LIMITED 


SWITCHGEAR SPECIALISTS CASTLETON ROCHDALE LANGS | 










57 


Aug. 2, 1957 


HADRIAN'S 


Wonders of the World 


a Roman Emperor, built this mauso- 
leum for himself and his successors over 
1800 years ago. Originally it was encrusted 
with magnificent marble and the circular wall 
was crowned by a cone of earth planted with 
trees. Hadrian also built the bridge which 
gives access to the tomb. The mausoleum 
eventually became the medieval citadel of 
Rome and is now known as the Castle of 
San Angelo. 

The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 





/ELLINGTON) 


TUBE WORKS L'P 





For Steel Tubes and Steel Tube Fabrication 


HEAD OFFICE: GREAT BRIDGE - TIPTON - STAFFORDSHIRE 
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When your prospective customer 
for industrial equipment is of a 
buying mind, it pays to have your 
goods in the shop window. 


our advertising in the right 
lookin Your advertising in the righ 

technical media will make an 
i n y our impression that will eventually 


lead him to include you when he 
is ready to send out enquiries. 


From their long experience, 
Rowlinson-Broughton know how 


window! 


to choose the ‘shop window’ 
suited to appeal to the potential 
customer in the industrial and 
the technical field. 





They know, too, how best 
to dress the window! 










— oo eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee eee eee eee ee oe 


ROWLINSON-BROUGHTON 


. } ¢ tb ’ ] | ° A , f . e 
ROYAL BUILDINGS - 2 MOSLEY STREET - MANCHESTER 2° Telephone CENtral 7816 (3 lines) 


@l4 











COUN crue 


=e 





Constructed entirely of translucent 
nylon units carried on aluminium rods. 
It is light in weight, strong and noiseless 
in operation. The units are chemically 
inert and will not corrode. The grille is 
easily fitted and carries the Kinnear 
guarantee. 
Write for informative literature to Dept. 7B. 


ARTHUR L. GIBSON & CO. LTD., TWICKENHAM, MIDDLESEX. 


Birmingham: Highbury 2804. Glasgow: Halfway 2928. 
Cardiff: 51428. 


Telephone: Popesgrove 2276. 
Manchester: Central 1008. 
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ERMETO fittings are the internationally recognised 
means of coupling high pressure pipe lines. 
Enormous numbers are in use throughout the world. 
The joints are manufactured in seven different 
countries: the United States of America, France, 
Germany, Sweden, Holland, Spain, and — last but 
not least — Great Britain. 

In this country the British Ermeto Corporation 
manufactures a range of fittings unequalled 

by any other country. And the parts are regularly 
supplied in mild steel, stainless steel, brass, 
bronze and aluminium for all pipe sizes, standard 


and non-standard, up to 2” o.d. 


A wide range of valves is also available. 


Catalogues on request. 





















%, 
« «LS SE IERME OR 


BRITISH ERMETO CORPORATION LT 


Beacon Works, Hargrave Road, Maidenhead 





telephone: Maidenhead 2271-4 





WwW h at t h ey S ay | b 0 ut | Link Valve controlling flow of molasses in sugar refinery. 
HOPKINSONS’ | | val | 
Bronze Link Valves | | 





‘‘Operated every 45 seconds for 24 hours a day (on 
molasses) and are giving perfect satisfaction.”’ (Sugar 
Factory.) 

‘After 10 years’ constant service, as tight as the day it 
was put in.”’ (Steel Works.) 

“In use every day for 20 years and have never given a 
moment’s trouble.’’ (Catering Establishment.) 


*‘Operated 2,000 times each day for two years and in 
perfect condition when opened.’’ (Ordnance Factory.) 


**Since being installed three years ago they have each made 


580,000 moyements.’’ (Gas Works.) 
‘“‘On pulp water at 70 p.s.i., full of sand and grit, operated bap coer on rol pe : 


once an hour, 24 hours a day for 6 months in the year. remarkable reputation for easy operation and 


They remain tight for about 2 years.’’ (Sugar Factory.) maintaining fluid-tightness. For handling 
a , thick, heavy liquids as well as water, steam 
‘*On a number of boiling pans and found nothing to equal and compressed air in a wide variety of 


them.”’ (Jam Factory.) industrial applications. 


Section showing parallel-slide 


HOPKINSONS LIMITED HUDDERSFIELD | design. 
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points 
to 
Increased 
production 








Increased production with lower labour 
costs can be achieved by changing over 
from the conventional Machine Screw 
to the self tapping, self locating type 
known among production minded 
production men simply as—the 
TAPPING SCREW. 

By forming its own thread as it is 
driven home the Tapping Screw does 
away with a nut, or eliminates a separate 
and expensive tapping operation. The 
self locating point is a tremendous help 
to operators in assembly, and more 
important still, lines up those difficult 
out-of-line holes. 

The Tapping Screw will always make a 
stronger, faster, easier, cheaper and 
better looking job. And, if you want 
the best of both worlds, you can have . 
| all these advantages plus the Phillips 
Recessed Head. 





LINREAD LTD - COX ST -: BIRMINGHAM 3 








SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS «+ RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS + ALEX SCREWPLUGS, 


Beardmore 
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ALBION 


Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 





There is an ‘ALBION’ ratchet or revolution 

counter for every application. Fit your machines 

with these efficient counting instruments which 
will show your output at e glance. 


INSTRUMENT DIVISION 
B. & F. CARTER & CO. LTD. 
BOLTON 3, ENGLAND 


"Phone : BOLTON wt | 
"Grams: BRAIDERS, LTO 











WELDED STEEL PLATEWORK 
PRESSURE VESSELS 

















CYCLONES 
BEDPLATES 





THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 














BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12° DIAMETER) 


BLANKS 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 


Pit 


On Admiralty 
Ministry of Supply 
Rly. Executive, A.1.D. Etc. Lists 


GOVAN SHAFTING 


& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prop.: The Stee! Company of Scotiend) 
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\*HARD WEARING 


ett 
RM. 


* ACCURATE APER 








\ *IN ANY METAL 








Ceoteloge 











ESTABLISHED 


1799 
Telephone 
WARRINGTON 3240! 


Telegrams 
GREENINGS, WARRINGTON 


NG 56 





BRITANNIA WORKS 
WARRINGTON - 
P.O. BOX 22 


















STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 


Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 





SPECIALITIES: 


Pit Headgear, Pumping Stations, Power Stations 


oeneneaineel 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE X% MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.C.4. Telegrams : LIVADIA, GLASGOW 
SEQUENCE, LONDON. 



































snes 
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Convert your: machine tools 
to automatic profiling 






Centre lathes and machine tools of most types can 
be converted to fast automatic repetition work 
by means of the range of robust, reliable and economic 
hydraulic attachments made by Metrovick. Stepped 
shafts, tapers and intricate concave and convex shapes 
of every kind can all be turned with precision to match 
the contour of a master template or sample work-piece. 





A vertical milling machine adapted for the auto- 
matic machining of cam-like shapes. 















A typical Denham centre lathe adapted for fast 


automatic copy turning by the Metrovick mono- 
block hydraulic system. 


PLEASE WRITE FOR 
FULLY ILLUSTRATED, INFORMATIVE LEAFLETS 


* Setting-up, machining and inspection times are all 
greatly reduced. 


* Initial cost is low compared with other systems: 
* Suitable for internal copying. 

* Force on stylus not exceeding 31b 

* Accuracy is independent of operator’s skill. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MAR 





An A.E.I. Company 


METROVICK HYDRAULIC COPYING ATTACHMENTS 


GIA 602 
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diesel power 
for the county of 


KENT 


The Central Electricity Authority has at Ashford ‘B’ one of the largest 


diesel generating stations in Britain. Five Mirrlees KVSS12 engines are 
installed, each developing 2900 B.H.P/2000 kW at 428 r.p.m. In addition the 
C.E.A. has installed Mirrlees K and KV type engines in seven other stations 


in Britain. 


This year is our 
GOLDEN JUBILEE 
§0 years 
of devotion to the 
manufacture and 
development of 
diesel engines, 


MIRRLEES, BICKERTON & DAY Ltd., HAZEL GROVE, STOCKPORT, CHESHIRE 
A Member of the BRUSH Group 
Telephone: Stepping Hill 3841 (14 lines) Telegrams: ‘Mirrlees Telex, Manchester’ 


IE6 
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-« PRESTEX ’”’ 
Timers make 
a hit... 


* QUALITY - VALUE 
* LOW PRICES. 








SHARP 


ELECTRIC 
CONTROL GEAR 


INCORPORATING THE 
_ SHARP 
PATENTED CONTACTOR 


6 TO | 
WIPING FORCE! 


P/2/DEC/1/5 
£6:7:6 


Competitively priced, without any lowering of the standard 
associated with the name—Prestex Timers are stringently pre- 
cision-tested to satisfy the exacting needs of Science and 
Industry. Made from only the finest materials, che 7 jewelled- 
pallet movement will give long faithful service, whilst precision 
duplication of parts means speedy repairs when needed. 


This SHARP controller 
has been supplied to 


industrial users through- 
Precision-Tested * PRESTEX ’ Precision-tested Stop-Watches are available only 


out the world. from Prestons Ltd. Write for our illustrated leaflet. 
STOP-WATCH 


PRESTONS LIMITED 


LARGEST STOP-WATCH SUPPLIERS TO INDUSTRY 
BOLTON, LANCS. TELEPHONE: 876/7 


For A.C. or D.C. supply 





it is fitted with coil- 








wound blow-outs for arc 





dispersion. 





GRIFFIN BRAND 


ott EL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets — Black, Galvanised, Flat 
and Corrugated. 





cows" POWERFUL WIPING FORGE 
$——, X 6 WIPING FORCE MINIMISES 
SY CONTACT EROSION 
AND PREVENTS WELDING 



















* We make the widest steel sheets 
and have the largest general 


LEAFLETS, PRICES AND FULL INFORMATION ON REQUEST : 
galvanising plant in Great Britain. 


* Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 













Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 







Sharp Wy 

(entrol 
SHARP CONTROL 
GEAR LIMITED. 


LOUNT WORKS, 
ASHBY DE LA ZOUCH, 
LEICESTERSHIRE. 


TEL: ASHBY 422. 
"GRAMS: “MAKITSHARP”’, ASHBY. 
MANCHESTER OFFICE: 20, Princess Street, Manchester |. 


CW 4336 








179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel: CENtrai 0442. ’Grams: “CIVILITY Glasgow’ 





























PSST ™ ¢ 
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AIR COMPRESSORS 


Motor and compressor unit 

are mounted on a single shaft 
ensuring perfect alignment 

at all times. The use of ball and 
roller bearings reduces wear to 

a minimum. and economy Is assured 
by the low initial cost, low 

power consumption and negligible 
maintenance. 

Installation is simplified by the 
integral base design which 
eliminates the necessity of providing 
separate driving motors, bedplates, 
couplings, belts, pulleys and 

safety guards. 


SINGLE-STAGE 
1 to 10 B.H.P. 
4.5 to 55.8 C.F.M. 


Pressures up to 
175 P.S.1. 


TWO-STAGE 
1 to 10 B.H.P. 
3.5 to 36.7 C.F.M. 


Pressures up to 
350 P.S.1. 


PRIS IN CEO RUE DON 


WORTHINGTON SIMPrFsaON-. LTO Se es NOTTS 
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The Basic 


Milling and boring machines FITTED | BN HTN, s, bed and spindle bearings. Belt drive 
QUILLS for maximum output using Gappige | = 4 an india Sie ds. Controls simplified by 
tipped face-milling cutters. Highest accu =Hir r oe 

finish combined with maximum rate of 
removal. Greatly increased driving powé 
corresponding rigidity of the spindl 









ents in electro-technology. 
ing and boring spindle dia- 
} 54 ins. —14% ins. / 8§ ins. 








WITT TTI. 











Rieti rent ae eer che 
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relia or lightness 


The illustration shows the machining 
of the smaller mating flange. 


When a structure of great strength and large dimension must 
be produced for minimum weight there is one method that is 
obviously superior — welded fabrication. 

Here is an example, an air-cooler casing, twenty-seven feet 
long, twelve feet high and thirteen feet wide. Fabricated from 
4” mild steel plate it weighs only 28 tons — a lot, but no more 
than strictly necessary, for we think in terms not of weight, 
but of lightness. Which is why our design service can be so 


helpful. 


WELDALL & ASSEMBLY LIMITED, 
STOURBRIDGE, WORCESTERSHIRE. 


LONDON OFFICE: 
10 Norfolk St., Strand, W.C.2. Tel : COVent Garden 0315 


MANCHESTER OFFICE: 
466 Royal Exchange, Manchester 2 Tel : Deansgate 5131 
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QUASI-ARC RECTIFIERS 


2) MR.375 


1) MCR.450 





5) MRA.1200 


I. 75-450 amps, with infinitely variable remote current 
control for manual welding. 

2. 25-375 amps, with infinitely variable remote current 
control for manual welding. 

3. 85-425 amps, with remote current control, specially 
designed for use with the SIGMA process. 

4. 120-600 amps, continuously rated for use with 
automatic welding. 

§. 240-1200 amps, continuously rated for use with 
heavy automatic welding. 

6. 25-375 amps, of similar constructions to the 
MCR.450. 

All sets are built in accordance with B.S.638:1954 where 

applicable. 

Quasi-Arc’s comprehensive range of metal rectifier sets 

ts the result of many years’ experience in the design of 

this type of equipment. 


Quasi-Are - Fusarc - Fusarc!CO, - Unionmelt - Sigma Heliane 


WMO WILE LE, 





6) MCR.375 








QUASI-ARC LIMITED * BILSTON * STAFFORDSHIRE 
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Efficient paving of low grade fuel in Shell Boilers 


THE THOMPSON TRIUMPH | 
TRAVELLING GRATE saiaanaee | 




















of maintaining the teenie output of steam with ~ 
fuel which is variable in quality, dear in price and 
often: of the lowest grade. Here is one answer: it 
is possible to burn even the cheaper low grade fuels 
efficiently and completely with the Thompson 
Triumph Stoker. 


A modified Thompson Triumph Travelling Grate 
Stoker is available which will successfully burn coke 
breeze, one of the cheapest fuels. . 

It will pay you to investigate — 
write for Brochure ‘‘The Best 
Way to Fire a Shell Boiler’. 














Whe Phetipsen Trish Travélling Grate Siukers oud haniilig 

plant serving five boilers at Joseph Sankey & Sons Ltd., 

Bilston. Consulting Engineers for this new boiler plant were 
Messrs. Powell Duffryn Technical Services Ltd. 





JOHN THOMPSON (TRIUMPH STOKER) LIMITED - LEEDS 




















The John Thompson system of hydraulic ash disposal 
provides a clean and efficient method of ash and dust con- 
veying of unlimited capacity. Hydraulic ash disposal has 
been applied successfully to both small shell boiler plants 
and to large water tube boiler installations with ratings of 
millions of pounds per hour evaporation employed in 
modern power stations. Boiler plant refuse may be piped 
to waste land or disused quarries by this method, or 
stored in sumps for final disposal. The illustration shows 
the Central Electricity Authority’s Carmarthen Bay power 
station, where residues from a 3,600,000 pounds per hour 
boiler plant are handled by this system 


JOHN THOMPSON INDUSTRIAL CONSTRUCTIONS LIMITED EY soun 
(Formerly B.V.C. Industrial Constructions Ltd.) 24 HomPson 2 
2 PRINCES ROW, BUCKINGHAM PALACE ROAD., LONDON S.W.I. bo), GROUP fy 
Telephone :ViCtoria 9312. Telegrams: Induscon, Sowest, London. Cables: Induscon, London. “Anos al 
ICH/2 = 
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PUMPS 


for the 
PETROLEUM INDUSTRY 


150 to 100,000 g.p.h.; temperatures up to 600° F. 


DRUM Pumps meet the requirements of the petroleum 
industry in a unique way and are suitable for liquids 
from the most volatile to the most viscous, over a wide 
range of temperatures. Cargo, bunkering, transfer, 
road tanker, refuelling pumps, etc. 


DRUM re PUMD 
“sto* 





Below : 

Motor driven Oil 
Transfer Pump ; 
50 tons/hr. 




















THE DRUM ENGINEERING COMPANY LIMITED 


HUMBOLDT STREET, BRADFORD. TELEPHONE: BRADFORD 22358 
ied : London Office : 

38, Victoria Street, Westminster, S.W.1 Telephone: ABBey 3961 

Branch __Offices__in_ Glasgow, Newcastle, Manchester and Birmingham. 

~DR4o 








YOUNGS (LIFTING APPLIANCES) LIMITED - RYLAND STREET WORKS - BIRMINGHAM 16 
Telephonh: EDGbastor 3508-9 Telegrams: OLDENS, BIRMINGHAM 


hk 
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In many industrial establishments in which water is used 
for cooling air conditioning equipment, diesels, air com- 
pressors, process work etc., much water is wasted through 


being used only once and then run down the drain. About 
97% of this water could be saved by installing a ‘* Visco” 
Steelshell Water Cooler. With this the water used for cooling 
is recirculated continuously, the only loss—a mere 3%—is 
due to evaporation. These units can be placed in an odd 
corner or, if space at ground level is not available, on the 
roof. 


The top photograph shows a ** Visco” Steelshell Water 
Cooler recently supplied to The Marley Floor Tile Co. Ltd. 
The foundations for a similar unit are shown alongside. 

Sizes available from 250 g.p.h. Write for List No. 514. 


VIS 


STE “Wal 


As well as the steelshell 
above, we make timber-frame and ferro-concrete 
cooling towers of any capacity. The cooler shown 
in our second photo is an example of a small 
natural draught open-type timber-frame tower. 
This deals with 5,000 g.p.h. and is used for cooling 
press plates at The Marley Floor Tile Co. Ltd. 
works. 


units mentioned 


Consult us on all water cooling matters. 


Write for brochure ** Visco Water Cooling.” 


THE VISCO ENGINEERING CO. LTD., STAFFORD ROAD, CROYDON. Phone: CROydon 418! 


D 
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0 
-GR" puLLEYS 


WE MANUFACTURE 
V-GROOVED 
PULLEYS 


OF ALL TTVPES 





SOLID or SPLIT 
PULLEYS IN 











28° or 40° 
SHAFT GRINDING and HONING GROOVE ANGLES 
Accuracy under -002” Superfinish 8-10 Micro inches e 














with this unique Lathe Tool ewes See e 


With the Andrew Master Hones Lathe Model crankshaft recon- O F ALL KINDS 
ditioning can now be carried out in any area where a suitable 
lathe is available. The only limit to the length of the shaft to be MADE AS REQUIRED. 
ground and honed is the bed of the lathe being used to revolve the 
work piece. Lathe Models are also being used on Piston Rods, 
Hydraulic Rams, Turbine Journals, etc. 





SEND FOR 


NICOL & ANDREW LIMITED T.WHITTLE & SONS LTD. Greens 


POWER TRANSMISSION ENGINEERS 










































HILLINGTON, GLASGOW, S.W.2 Telephone: HALfway 4724 HEAD OFFICE AND WORKS: WARRINGTON and 
London Office: 172 High St., Brentford, Middiesex . 5 
AGENTS: Walter C. Hill & Co. Ltd. King Sq. Ave., Stokes Croft, Bristol 2. : Bristol 28264 PHONE : WARRINGTON 336/! (3LINES) GRAMS :BELT, WARRINGTON Technical 
oo thing a ay aig gf mete rg ‘ — me A LONDON OFFICE : BUCKINGHAM HOUSE ,19/21 PALACE ST.,S.W.I. Data 
Elson, Margetts ‘o. Ltd. een’s Rd., Coventry. ventr 9 
AF. Rien, Metalock (Britain) Ltd. 61 Church St., Grimsby. Grimsby 56499 TEL: TATE GALLERY 9611. 
Metalock (Britain) Ltd. Room 28, 3rd Floor, Exchange Bdgs., Quayside, Newcastle-on-Tyne. Newcastle 24808 
J. Hamilton & Co. Ltd. 102 & 104 Percy St., Belfast. Belfast 29798 
Eg 
m4] ALL WELDED PRESSURE VESSELS LANCASHIRE, CORNISH & ECONOMIC BOILERS. \ 
& AIR RECEIVERS UP TO 600 LBS. VERTICAL BOILERS ALL SIZES IN 
PER SQ. IN. WORKING PRESSURE PROGRESS FOR PROMPT DELIVERY a 
are SUMMERSBY, JOHN MARSHALL & CO. (MOTHERWELL) LTD. iataaem: . 
55 MOUTH ’ 
GRAY’S INN ROAD, CLYDE BOILER WORKS in 
LONDON. W.C.1 TELEGRAPHIC ADDRESS: 


TELEPHONE No. : TERMINUS 2436 MOTHERWELL BOILER, MOTHERWELL 


L 





Wi 


sal wWwyvvVvVvy sl” | 





55 


ESS: 
VELL 
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VENTILATION AND FIRE PROTECTION! 


CLOSED 


GRAVITY OPENING 
LOUVRES: 


SS 
FUSIBLE LINK. 
STAINLESS SFEEL TENSION 


SPRING, KEEPS LOUVRES  ' 
CLOSED WHEN NOT IN USE. 


LOUVRE OPENING SPRING. 


TABLE CONTROL PULLEY FOR 
NORMAL VENTILATION USE OR 
FOR TEST OPERATION. 


with the COLT DUAL PURPOSE FIRE VENTILATOR 


at AC-Delco, Division of GENERAL MOTORS LTD., SOUTHAMPTON. 








A study of industrial fires in Great Britain and in America has shown that the 
primary cause for the spread of fire is the super-heated air, smoke and explosive 
gases trapped under the roof. They build up in heat and intensity from the fire below 
and cause flash fires. Furthermore, the smoke rapidly extends downwards, entirely 
filling the premises and preventing the work of the fire fighters. 


Colt have successfully solved this problem with the design of the Dual Purpose 
Fire Ventilator which provides ventilation during normal conditions and—in the event 
of fire—functions as a heat and smoke exhaust. 


The installation of heat and smoke exhausts is standard practice in America and 

is rapidly being adopted by leading industrialists in the United Kingdom. Already, 
P , : . The insets illustrate the action of the ventilator as a 
1,290 Colt Dual Purpose Fire Ventilators have been installed in General Motors peat and Smoke Exhaust. In the event of fire, the 


buildings in this country. fusible link fuses, providing Automatic Escape for Super- 
Heated Air and Smoke. 


Write to Dept. S9/8A, for paper ‘‘ Some Aspects of Fire Protection in 
Industrial Buildings” by!M.J. Reaney, which deals fully with this matter. « 


VENTILATION (%) 


COLT VENTILATION LTD - SURBITON « SURREY 
TELEPHONE: ELMBRIDGE 6511 (10 lines) 

















U.S.A. Subsidiary: Colt Ventilation of America Inc., Los Angeles. 


Branches at: Birmingham, Bradford, Bridgend (Glam.), Bristol, Coventry, Agents in: Australia, Belgian Congo, Canada, Cyprus, India, Indonesia, 
Dublin, Edinburgh, Glasgow, Liverpool, London, Manchester, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, 
Newcastle-upon-Tyne, Sheffield, and Warwick. North and South Rhodesia, and South Africa. 








GSI9A 
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AT BOWATERS MERSEY PAPER MILLS... 


LINATEX takes the ‘wurry out of slurry 





cua 


| Al F x PUMPS & VALVES 
| WADE ENTIRELY AT OUR 


CAMBERLEY WORKS 


I) STEELWORK for IND 


~ 


Biitecs wee 


BOULTON AND PAUL LTD - NORWICH 


* LONDON * BIRMINGHAM 


For five years now Bowaters have experienced trouble free 


service from three 3” LINATEX pumps handling china 


clay slurry. 

Long-life Linatex—95°%, pure natural ruabber—tough and 
abrasion-resistant, is the secret behind the success of these 
pumps. 

As a result, Bowaters have installed this 6 inch Linatex 
Pump for the job of stock re-circulation and feed to filter. 


Our Resident Engineer for your area 1s always ready to discuss, 
and help solve, your pumping problems. 


AT THE 
EAST LANCASHIRE 
PAPER MILLS 
Linatex valves werc 
chosen for the abrasion 
and corrosion-resistant 
qualities of this 
tough material. 


ND Gs97/P.v.24 


Extensions to the Thorpe Road Works 
LAURENCE SCOTT & ELECTROMOTORS LTD., NORWICH 


Architects: A.F. Scott & Sons, Norwich 


x. t 


Designers, Fabricators and Erectors of Structural Steelwork 
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WHICH OF “THE BOTTOM FOUR SHAPES 


GOES BEST WITH THE TOP ‘THREE? 


Example of modern school intelligence test. We picked an easy one for parents | 


Elementary logic... 


® 


Our customers do not buy “ Sirocco ” products just Sometimes he doesn’t realise just how extensive are 
because they like us. They like our products, and our design, manufacturing and research facilities 
they do it to save themselves money. The attitude of and we are always pleased to show him over our 
the man we have to deal with is essentially down to Works if he can spare the time. 

earth, whether he be a consultant engineer, a plant It will pay you to investigate “Sirocco” service if you 
engineer, or the manager of a smallish factory. His ats datweiiilh-te 


decision to install “ Sirocco ” equipment is based on 
FANS FOR HANDLING AIR AND OTHER GASES. 


t- 3 factors involved — 
his judgment ad all the Sactoes inva ales: HEATING AND VENTILATING OR COMPLETE AIR 
specialised experience — our record of satisfactory CONDITIONING. FUME AND VAPOUR REMOVAL. 
installations up and down the country and overseas. DUST COLLECTION. PNEUMATIC CONVEYANCE. 


OD € a 


Qa 
Qa SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND 


Manchester Glasgow ° Birmingham ° Newcastle-on-Tyne 
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KEEP 
PRODUCTION 
MOVING 


WITH 


Floor stands 











Plummer blocks 
Conveyor pulleys 
Flexible couplings 
Worm reduction gears 


Electric motors—any make 


ramoo0dse > 





Fabricated baseplates 


CROFTS CONVEYOR DRIVES 


Any speed including infinitely variable control 


>>> >> >>> >>> > 


and silent ratchet back- 
stops for complete safety 
with inclined belt conveyors 


Write for publications 


CROFTS (ENGINEERS) LIMITED 


BRADFORD 3 ENGLAND 


Tel: 6525! (20 lines) Grams: ‘Crofters Bradford Telex’ Telex 51-426 Crofis 


BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, London, 
Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke. 
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MEN 


who work at 


PRESSURE 





.. . know the value of 
reliable and accurate 


VALVES 


Automatic plate and disc 
valves are our particular 
™ concern. It’s astonishing 
' how many different ver- 
sions of these vital compon- 
+ ents we have produced in 
the last seventy years. 
Our experience is unique 
—and is at your service. 


COMPANY LIMITED 
17/125 BRIDGE ST., BIRKENHEAD, CHES. PHONE: BIRKENHEAD 1 35¢ 
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could this *& 
be your 


Fe ror one reason or another, to- 


morrow may find you face to face 
with a complex building problem 
demanding an urgent solution . . . 
or funds will not permit the expense 
of a traditional brick structure. 


(Oly rece etme: 





by THORNS TIMBER- 
FRAMED BUILDINGS. 
Prefabricated in BASIC units, 
they combine economy with ease 
of erection—and are easily adapt- 
able to your own design. 
The photograph—by courtesy 


Whichever it is, YOU are expected of Thomas Harrington Ltd., 
to find a speedy, efficient answer. Hove, Sussex—is of their canteen, 
Just such an answer is provided size 120 ft. x 37 ft. x 10 ft. 


Basic widths available: 12 ft., 15 ft., 18 ft., 20 ft., 24 ft., 25 ft., 30 ft. 


get ‘(quotation fom THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
: BD939A 
































HINDMARCH/M.W.D. 


OIL-OPERATED 
POWER 
TRANSMISSIONS 





See STAND C.7, 
GRAND HALL 
ENGINEERING 
AND MARINE 

EXHIBITION 
OLYMPIA 

AUG. 29th- 
SEPT. 12th, 1957 


FOR LOCOMOTIVE, MARINE 
AND ALL INDUSTRIAL PURPOSES 


MODERN WHEEL DRIVE trp. 


Associated with 
OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS. 
Telephone: CHESHAM 8406/8. Works SLOUGH, BUCKS. Telegrams: O/LOPRATED, CHESHAM 
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MANUALLY 


OR ELECTRICALLY OPERATED 


Steel Rolling 
Shutters 


for entrances to transit sheds, transport 
depots, garages, power stations, 
boiler houses, warehouses, hangars 
and numerous other types of com- 
mercial and industrial premises. 





AUTOMATIC 
OR NON-AUTOMATIC 





. ba 
F l r S S h U t t e r S Mather *& Platt electrically-operated steel rolling shutters in the loading bay of the new 
Glasgow factory of W. D. & H. O. Wills, branch of the Imperial Tobacco Company (of 


Gt. Britain and Ireland) Ltd. 


for openings in party walls, staircases 
and lift shafts; manufactured to comply 
with the regulations of the Fire Offices’ 
Telephone: 


@ oe \ 
ae 
Committee and the London County COLIyhurst 2321. MY | ra | th cr & P la al 


Telegrams: 
Council. LIMITED 


Sprinkler, Manchester. 





PARK WORKS, MANCHESTER, 10. m7 


INSULATION INVESTMENT 
begins with Newalls 


> The post-war period has seen much industrial expansion. 
In terms of thermal insulation this has meant an increasing 
demand for more efficient insulation to cover all the 
temperature ranges of present-day industry. In fact we now 
provide insulation for temperatures as low as minus 300°F up to 
over 2000°F. The development of such products as Newalls 























‘re 85% Magnesia and Newalls Newtempheit Insulation has 
i” proceeded hand in hand with improvements in insulation practice. 
_——— \ Experience in many large industrial contracts, coupled with 
‘a | the work of our Research Laboratories, has found us equal to 
commas any new problem. In many power stations, oil refineries, 
(© industrial power plants, large cold stores and chemical plants, 
ae you will find evidence of the wide experience we as the 
Sr country’s largest thermal insulation manufacturers and 
contractors, have built up in a half century of operation. 
Based on this experience we offer free consultation on any 
aise aspect of insulation. 
a CcRING 
NON Where the re’s a pro blem ‘ 
me MARINE { ‘a = . 
on, Muonce , of insulation there’s 
no | ; \\ 
“\ EXHIBITION Jie a job for a 





OLYMPIA LONDON 
29 AUG.- 12 SEPT 1957 





NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 


SEE OUR STAND 
No. 4, ROW AA, 
EMPIRE HALL 
FIRST FLOOR 
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WASHERS py THE Mitton! 











Manufacturers of: 

@® BRIGHT STEEL AND BRASS 
TURNED AND CHAMFERED 
WASHERS 

® PLAIN BRIGHT STEEL AND BRASS 
WASHERS 

®STEEL AND BRASS B.A. WASHERS 
® ROOFING WASHERS 
@ ENGINEERS’ BLACK WASHERS 
@ Odd Sizes a Speciality ! 


A ~NS 


wepnessury) LIMITED 
Ww_< JT 




















BRIDGE WORKS - WEDNESBURY -: STAFFS 


Telephene: WEDnesbury 0564-5 Telegraphic Address: *‘ CHamrer WEDNESBURY "* 








B.S.S. LTD. SPECIALISE IN VEE. KR 






EQUIPMENT FOR STEAM, GLOBE y 
GAS, WATER, AND AIR, } = féGu 
AND CATER FOR THE on Sag 
NEEDS OF ENGINEERS TO 650 pa RES Up 
TEMPERATY AND 
IN ALL INDUSTRIES. TO 875 De - 
WRITE OR PHONE SUITABLE pop . 
YOUR NEEDS  TO:- STEAM * 
AIR, ‘on 
BRITISH STEAM SPECIALTIES L” 
WHARF STREET LEICESTER. HOT WATER 








PHONE: LEICESTER 20885/6. 
Stocks at:—LEICESTER * LONDON ~~ LIVERPOOL 
WHISTON ° GLASGOW -_ BRISTOL 


MANCHESTER and NEWCASTLE-ON-TYNE 











HE MOST FLEXIBLE GRINDING AND POLISHING SYSTEM — 


Part of the 3M grinding and polishing system developed to speed modern prod iq 
Only 3M provide grinding and polishing Demonstration Centres run by qualified engineers. Here, at no cost and 
on your own products, you can see for yourself how time can be saved and a better finish achieved. Remember 3M 
abrasives do a better job. 








“ke 


i | Ss 


MINNESOTA MINING & MANUFACTURING CO. LTD. 


London ¢ Birmingham f Manchester Glasgow 

































yo Jones Cranes are covered by 
comprehensive guarantees and are 
backed by a Service Organisation 

with Depots in all the main 


industrial centres. 


x 
~ 
ate 
\ A unique Preventive 
Maintenance Scheme is the 
operator’s guarantee of 


uninterrupted working. 





a : 
R(t woe: take the load! 


Capacities up to 10 tons... pneumatic, crawler, 

rail and lorry mountings .. . strut and cantilever 

a jibs up to 75 ft....2- and 4-wheel steering... 

' is oo. grabs, magnets and other ancillary equipment 
oo for all duties. 


oe 8 eS HIRE PURCHASE and RENTAL SCHEMES Available 


ONS & COMPANY LTD., Wood Lane, London, W.12 


ited by their Associates K & L Steelfounders & Engineers Ltd., Letchworth, Herts. 





ain 


er, 
yer 


ent 
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Series “SC” STANDARD 


Steam Generator 






_ 


“ 


SO a RY BEE ERR cee IS a" Ra aN FE Fe 


FUELS : Oil or Gas 
CAPACITIES : 50,000 
to 150,000 lb/hr. 
STEAM PRESSURES : to 
1500 psi 
STEAM TEMPERATURES : Superheat temperatures to 950°F. 


PRE-ENGINEERED 
-FOR SAVINGS 


in first cost, installation, operation, maintenance 


Series “SC” Steam Generator is pre-engineered, standardized 
design, with all exterior and structural details fixed. Available in 
nine sizes, with capacities of 50,000 to 150,000 lb. steam per hr. 
it incorporates advanced design features that make possible impor- 
tant savings in industrial steam costs. 


Burners, controls, upper drum mountings and other equipment 
requiring attention are located at the front of the unit. Heat 
recovery equipment and fans can be placed near the operating aisle 
for either single or multi-unit installations, providing unusual 
accessibility and ease of operation. 


Write today for further information. We shall be glad to explain 
how the Series ““ SC” Standard Steam Generator can meet your 
individual plant needs for power or process work. 





Bottom supported unit. 
Steam purifying system. 
Full insulation. 


@ Completely water-cooled furnace. 
@ Over 19-foot firing depth. 
FEATURES @ Unrestricted circulation. 
@ All-welded casing. 
ATA ®@® Filly drainable superheater. 
GLANCE ; Efficient convection surface. 
2S 
e 











FOSTER WHEELER LIMITED 


















For 
complete 


confidence 


ooxes 





Wire Ropes 


William Cooke & Co. Ltd., Eastwood, Rotherham 








M-W.55 





ONE HANDLE 
controls both 
oil and air 
at constant 
proportion 


N 


ov® 
* 


AIR VALVE 
at point of © 
discharge _ 
gives a 5:1 
turn down 
ratio 


t Send for full details 
of operating results 


Schieldrop 





& COMPANY LTD - STOTFOLD - BEDE 


BM) 
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MORRIS 
ALL-BRITISH 
CRANES 


To meet the ever-increasing demand 






for early delivery of electric cranes 
and due to standardization of 


components 


WE CAN NOW DELIVER 
IN 8 TO 12 WEEKS, 


wane CRANES 
UP TO 10 TONS CAPACITY 


(Maximum spans 2 tons —60ft to 10 tons —49ft) 


RRIS CRANES 


FOREMOST FOR SAFETY—SINCE 1884 
a WHY TAKE A CHANCE? INVEST IN A MORRIS Anp Be SURE! 


a 





Welded steel frame— 
closed gears—high-grade 
hill-bearings—centralized 


fease gun lubrication— 
: bust electro-mechanical brake 














EDHERBERT MORRIS LTD P.O, Box 7 LOUGHBOROUGH ENGLAND, 


TELEPHONE: LOUGHBOROUGH 3123 











* 
» 
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These Grabs have been designed 
in six standard sizes te handle 
steel sheets in 4} to 5 ton loads. 


They are fully adjustable for 
sheets 1’ 10” to 4’ 2” wide with 
a depth up to 15”. 


Headroom is only 20” from under- 
side of load to bearing point of 
hook. This is important where 
space is limited. 

May we quote you for standard 


types or for modifications to suit 


your especial needs? 





RING: East 2613-7 
»» 4601-2 


W E MOORE Lte. 13-31, POPLAR HIGH STREET, LONDON, E.14 
' ' « Manufacturers of Lifting Gear for nearly a _ century 














steel from stock 


= pistrisutors oF () DEXIQN suortep anecies 


(Enquiries should be addressed to the Dexion Dept.) 


F AUSTINS 


Make sure you receive our MONTHLY STOCK 
LIST by sending your name and the name and 
address of your Company to DEPT. S.L.R. 








2 mes AUSTIN & SONS (oewseuny) LTD. 
STEEL STOCKHOLDERS 


THORNHILL IRON & STEEL WORKS DEWSBURY YORKSHIRE he. 50 
TELEPHONE: 1750 (7 LINES)} - TELEGRAMS; AUSTINS DEWSBURY TELEX 


INDON OFFICE: KIRKMAN; HOUSE, 54A, TOTTENHAM COURT ROAD, LONDON W.!. 
" TELEPHONE; MUSEUM 1064 
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it’s a fact.. 


one, Jones Cranes are covered by 

y, comprehensive guarantees and are 
0 backed by a Service Organisation 
with Depots in all the main 


industrial centres. 


—_— A unique Preventive 
Maintenance Scheme is the 
operator’s guarantee of 


uninterrupted working. 


Ahoy tees: btm take the load! 


Capacities up to 10 tons . . . pneumatic, 
crawler, rail and lorry mountings . .. strut 
RENTAL SCHEMES and HIRE PURCHASE available and cantilever jibs . . . 2- and 4-wheel 
steering . . . grabs, magnets and other 
ancillary equipment for all duties. 


00 Distributed in the United Kingdom by 
GEORGE COHEN SONS & COMPANY LTD., Wood Lane, London, W.12 


6 ROUP Designed, Manufactured and Exported by their Associates K & L Steelfounders & Engineers Ltd., Letchworth, Herts. 
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The 
Versatility 

of 
‘SHRUNK-ON’ 


The ‘Shrunk-On’ range of more than 

six hundred different sizes of ring 

gears, includes rings for roller raccs, 

indexing tables and turning tables in stee!, 

bronze or in any specified metal. 

We are proud of our achievement in supplying 
many of the leading engine, vehicle and 

industrial plant manufacturers. Whether you are 
concerned with the installation of original 
equipment or the supply of replacement units, 


our Technical Advisory Department will be 





pleased to discuss your particular problem. 






We illustrate a Coventry Climax F.D.C. Type Diesel 
\ engined Fork Truck by kind permission of Coventry Climax 
. Engines Ltd., who use the ‘Shrunk-On’ Starter Ring Gear 


\ 


\ 


a | 


extensively. 


\ FLEXIBILITY OF THE WILLMOTT GROUP. - 
. | 


Our plant is adaptable to undertake the 
\ manufacture of SPUR GEARS, EPICYCLIC GEARING, 
STRAIGHT BEVEL GEARS, INTERNAL ‘TOOTH 


LRN Ss on 
The Francis B. Willmott Group 


Incorporating FRANCIS B. WILLMOTT LTD. RODEROID (Shrunk-on) LTD. 
FRANCIS B. WILLMOTT (Dalmans) LTD. 


ZZHHTCXCMp 

















CHEAPSIDE-RIVER STREET AND BARN STREET:-BIRMINGHAM ‘ 
Telephone: VICTORIA 0907-8-9 E 
0 Telegrams: ‘SHRUNKOGEA’ ; 
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xt al 0 land 
pore STEEL FLYWHEEL Cem rt 
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FILTON 


pr ROTARY UNIONS 





WATER INLET WATER OUTLET 
OR STEAM Or CONDENSATION 


USED ON WATER COOLED AND 
STEAM HEATED ROLLS 


FILTON LIMITED 


Clapham Street, Leamington Spa, 


WARWICKSHIRE 
Telephone Spa 2111/2 














“Are you running a temperature... 
that’s too high for your pocket?” 


How much does your boiler house cost to 
maintain? Quite a considerable amount, no 
doubt—and this is where the G.E.C. can help 
you. They are experts in industrial water 
heating equipment, and you can save yourself 
this cost by installing a G.E.C. Storage Water 
Heater. The thermostatic control on the heater 
ensures that the water is kept at the required 
temperature; furthermore you will have no fuel 
storage problems, no fumes and dirt and no 
maintenance expenses. “For further information 
write for publication H.4. 


STANNINGLEY 
2 We ae 
AUTOCLAVES & 


VULCANISERS 
with Pat. Quicklock door, 
CHEMICAL PLANT, 
CREOSOTING PLANT, 
VACUUM DRYING & 
IMPREGNATING PLANT, 
HYDRAULIC 
PRESSWORK. 








THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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to the Largest 
Dimensions and 


Capabilities. 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 
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Hopper Barges, 

Screw Steamers, 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc. 








New Buckets, 
Links, Pins, 





. arrive > is ‘ Ps Fa Gearing etc., 
‘ et att “~ a * al “a ‘ —“— i . id - x 
Fees. UL Le cd <a MEE a : supplied for 
: ‘ , existing 
6-yard oil-fired Steam Dipper Dredger, built for the Greek Government. Output 255 cubic yards of 
cobbles and boulders per hour dumped to a radius of 90 feet and a clear height of 30 feet. Dredgers. 


ee... may) \"/ ap 
FLEMING & FERGUSON L” 9a sce 
Phone: Paisiey 4121, SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. ri, add.: “Phenie, Paisiey.” - — 
london Agents: Messrs Nye & Menzies, Lid., Capel House, 62, New Broad Street, E.C.2. Phone: London Well G4. 








Crane Steamer M O.W.T.8 bullt ‘or Ministry of War Transport. Dimensions: 
173 feet bv 57 feet by 12 feet 6 Inches. Load: 40 tons at 80 teat radiua, 
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‘out wi GAIN AGAIN 
SPIRATUBE.. @@ 


. . . is proving industry’s most versatile ducting. Light, 
Tough, Flexible, Retractable, Spiratube can be installed quickly 
and easily. It won’t kink or buckle and can take 180° bends with 
ease. Economical too, because it can be dismantled and used 
many times. For fumes, dust, light materials, abrasives and 
scores of other applications SPIRATUBE is a standard specifi- 
cation. Clip this advertisement, pin it to your letterhead and send 
it to us. By return you will receive a fully illustrated brochure 
which tells you what Spiratube will do. 


























SPIRATUBE 





FLEXIBLE DUCTING LIMITED 
103 SHUNA STREET, MARYHILL, GLASGOW. N.W. 


Telephone: MARyhill 3729. Telegrams: FLEXIDUCT, GLASGOW. N.W. 
An associate company of George Maclellan & Co. Ltd., Established 1870. 


























FEED WATER 
DE-AERATORS 


The Simplest Type of De-Aerator available 
has many advantages including : — 


Effective De-Aeration 

at all ‘duties from 

NO LOAD TO FULL LOAD 
due to the patented 
RECIRCULATING PRINCIPLE. 


NO FLOATS or SPRAY VALVES. 


AVAILABLE IN TWO TYPES: 


1. Straight spray (as illustrated) 
for Feed Temperatures above 130° F 
(55° C.). 
2. Direct Contact Heater De-Aerator 
Patent Atomising Jet System. 
The illustration shows a De-Aerator with capacity 
300,000 Ibs./hr. installed in a paper mill. 


REPEAT ORDER RECENTLY INSTALLED. om 


AVES 


AND COMPANY LTD BOLTON 
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93 c.ft. cap. mine car 
for 36” rail gauge. 











FOR MANIMAM OUTPUT — 
MORE MINES ARE USING 


Hudson <.:; 


CARS 











3 ton capacity mine car, 

to N.C.B. standard design. 

Hudsons build in all sizes 
for all rail gauges. 


The ‘‘Lofthouse’’ 44 ton, 
(180 c.ft.) capacity 
mine car. 
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DESIGNED AND BUILT BY THE 
FOREMOST LIGHT RAILWAY ENGINEERS 
WITH WORLD-WIDE 

EXPERIENCE AND RESOURCES 























ROBERT 


Raletrux House, Meadow Lane, 


Telephone : ABBEY 7127 


LIMITED, 


Leeds Tel. 20004 LEEDS 


London Office: LOCOMOTIVE HOUSE, 30/34, BUCKINGHAM GATE, S.W.! 


Telegrams : RALETRUX SOWEST 
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ME-GRIDLEY 


BAR & CHUC 






















These machines can be operated at 
the highest speeds and fastest 
feeds that modern cutting alloys 
can withstand, resulting in high 
cutput, at low cost, with constant 
accuracy. 

BAR MACHINES : 23 in. and 
34 in. (4 spindle), 1, 14, 13, 2g in. 
(6 spindle), 13 in. (8 spindle). 
CHUCKING MACHINE : 

6 in. (6 spindle). 










TRADE MARKS 








in Great Britain: 


BURTON GRIFFITHS & CO. LTD 


BSA. TOOLS LIMITED citts GREEN, SIRMINGHAM 33 
BIRMINGHAM . ENGLAND fe. stecHFORD 3071 
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Obsolete Machinery Causes Accidents... . 


SCRAP IT FOR SAFETY 


Out-of-date machinery is always a potential source of accidents as well as a brake 
to production. Scrap your obsolete plant now—it’s worth its weight in steel. 
Ask for the Scrap Manager 


BIRMINGHAM Victoria 2954. WISHAW Wishaw 26. GRAYS (Essex) Grays Thurrock 2237. MANCHESTER Blackfriars 6348. 
RINGWOOD (Hants.) Ringwood 981. MIDDLESBRO’ Middlesbro’ 3481. MILFORD HAVEN Milford Haven 76. 
INVERKEITHING Inverkeithing 460. BARROW Barrow 275. BRISTOL Bristol 653253, LONDON Albert Dock 2841. 
BRITON FERRY Briton Ferry 3166. PRESTON Preston 86285. LIVERPOOL Bootle 3885. 


THOS. WwW. WARD LTD. ALBION WORKS SHEFFIELD 


Phone : 26311 (22 lines) Grams: Forward, Sheffield. London Office : Brettenham House, Lancaster Place, Strand, W.C.2. Phone: TEM I515 


YU ddZdddqcKLaaaaqnqqqqqnncccccccceccnn 


Sol ROLLER BEAR 


MANUFACTURED FOR NEARLY 50 YEARS 


SQ 67°F Wr," 


WS 


















SPECIFY COOPER FOR 
GREATER SCOPE IN DESIGN 
QUICKER ASSEMBLY 

LONG and RELIABLE SERVICE 


MANUFACTURERS OF 
SPLIT & SOLID BEARINGS up to 100” BORE 










Send for our Catalogue G.10. 


COOPER ROLLER BEARINGS CO. LTD. KING'S LYNN. NORFOLK. Phone: King’s Lynn 3447 Grams: “Bearings, King’s Lynn 
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ATOMIC ENERGY REPORT 


The third annual report of the United 
Kingdom Atomic Energy Authority, 
which was published last week, has 
received less public attention than it 
deserves. As an item of news, it was over- 
shadowed bystories about strikes, yet it is a 
report that deserves close study. The year 
1956-57 was a milestone year for the 
Authority—and, for that matter, for the 
country—as it was during that period that 
the first reactor at Calder Hall came into 
operation. Yet, great though that achieve- 
ment was, the activities of the Authority 
are now so widespread that comment on 
it only occupies a small portion of the 
report. Reading through the Report, one 
gets an impression of consolidation, both 
technically and administratively. The 
Authority is now firmly established ; the 
severance from the Ministry of Supply has 
been completed. Commercial accounting 
is now reported to be in operation in all 
groups of the Authority, and the transi- 
tional problems associated with the 
change over from government department 
to statutory authority have largely been 
overcome. In this same year, the arrange- 
ments for the return to appropriate 
government departments of civil servants 
who decided not to join the Authority’s 
staff were also completed, and in future 
recruitment will no longer have to take 





into account the need to make good such 


losses. 

While this domestic reorganisation was 
being completed the Authority has had to 
face major readjustments to give support 
to the implementation of the nuclear 
power programme and also the ever- 
expanding activities in the international 
sphere. With regard to the former the 
report points out that the Authority now 
has a fourfold interest in the nuclear 
stations being built for the electricity 
authorities. In the first place the Authority 
is involved in the development of suitable 
fuel elements. Secondly, the Authority is 
acting as technical adviser to the elec- 
tricity authorities for the nuclear side of 
the new power stations. Thirdly, the 
Authority is responsible for procurement 
of adequate supplies of special materials, 
such as uranium and graphite; and 
fourthly, it will process the uranium con- 
centrate and fabricate it into fuel elements 
for sale to the electricity authorities. The 
first of these commitments will demand 
considerable research and development 
effort, and a continuing programme of 
irradiation work in the new research 
reactors at Harwell and Dounreay. To 
meet the second responsibility the 
Authority has found it necessary to set up 
a completely separate organisation within 


the Industrial Group. The production of 
fuel elements and the subsequent chemical 
processing of irradiated fuels will obviously 
become an ever-growing business for the 
Authority. The report also points out that 
the rapid increase in, and expansion of, 
atomic energy plants has necessitated a 
continuing review of safety policy in order 
to ensure that the record that theAuthority 
has built up is maintained. During the 
year the Authority has felt it necessary 
to reorganise its structure of safety com- 
mittees, and it has established a permanent 
Safety Branch to serve the new committee 
structure. A large measure of responsi- 
bility for the radiological protection of the 
new power stations has also been accepted 
by the Authority. The year has also 
brought to the fore the whole question of 
where reactors should be sited. Because 
of the importance attached to this subject, 
and bearing in mind the fact that reactor 
systems other than the Calder Hall type 
are under consideration for use in this 
country, the Authority has embarked on 
experimental work to increase its know- 
ledge of the conditions which might arise 
in the event of reactor failure. The train- 
ing of scientists and engineers from British 
industry and from overseas countries has 
continued on an increasing scale. Overseas 
interest in the work of the Authority has 
now become so great that some limitation 
has had to be placed on visits to the 
Authority’s establishments. It has also 
been impossible to meet all the requests 
from overseas countries for lectures from 
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British scientists and engineers, because the 
people concerned cannot always be spared 
from their normal work. 

Important and extensive as these activi- 
ties are, they do not by any means cover 
the whole purpose of the Atomic Energy 
Authority’s existence. Though the imme- 
diate nuclear power programme may 
demand considerable support from the 
Authority, it must not be obtained at the 
expense of the leadership that is required 
as to where we go in the future. The 
reactor systems and reactor experi- 
ments that the Authority considers to be 
worth working on now will settle the 
pattern for the power programme for 
many years to come. New applications for 
reactors, such as for marine propulsion, 
are equally important. Not everything 
that engineers would like to see done, can 
possibly be done immediately ; but, as we 
have stressed several times before, the 
future of atomic energy in this country is 
very much dependent on the skill with 
which the objectives are selected and on 
which our limited resources are deployed. 
In this connection it is interesting to read 
in the report that the conception of three 
successive stages in the country’s nuclear 
power programme has already been 
abandoned as being too inflexible. The 
development potentialities of the gas- 
cooled graphite-moderated reactor have, 
in fact, made it much more difficult to 
justify the inclusion of what were pre- 
viously referred to as the Stage 2 reactors. 
As a result effort must be devoted more 
and more to developing reactors which are 
likely to have lower initial capital costs. 
The fast breeder reactor is expected to 
start operation during 1958 and high 
priority is now being given to a high- 
temperature gas-cooled reactor to work 
eventually on a thorium cycle. The appli- 
cation of nuclear power to ship propulsion 
has been receiving considerable attention, 
and obviously the Authority would like to 
develop power units of 30MW or less for 
the export market. Looking much further 
to the future, research into ways of 
obtaining power from controlled thermo- 
nuclear or fusion reaction is being actively 
pursued at Harwell. All these factors, 
supported by intensive programmes of 
fundamental research, indicate a healthy 
and vigorous state in the field of atomic 
energy. Additionally, no doubt, the 
Authority has recently had to confer with 
the Government about its relations with 
“ Euratom,” the international organisa- 
tion likely to come into being on the 
Continent. How closely ought research 
and development here to be linked with 
that being done on the Continent ? 
That the Atomic Energy Authority has 
been able to accomplish so much in 
the way of reorganisation, consolidation 
and expansion during the period covered 
by this report, without losing the impetus 
to press forward as rapidly as possible, is 
an achievement that deserves recognition. 
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STEEL DEVELOPMENT 


When the Iron and Steel Board was set 
up under the Iron and Steel Act, 1953, its 
principal duty was defined as exercising 
“‘a general supervision over the iron and 
steel industry with a view to promoting 
the efficient, economic and adequate 
supply of iron and steel products under 
competitive conditions.” One of the ways 
in which the Board carries out this task is 
by keeping the industry’s productive 
capacity under review. Just over two 
years ago, the Board produced a report 
describing the steps that were being taken 
to meet steel requirements in the five-year 
period 1953-58. The proposals outlined 
in that report, and some amendments 
subsequently made, were designed to 
bring British steel making capacity to 
about 23,500,000 tons by the end of 1958. 
Most of the schemes listed in that report 
are now well on the way to completion, 
and it is therefore essential that the Board 
should have considered the further 
development of the country’s iron and 
steel industry. 

The Board’s second development re- 
port, which has been presented to the 
Minister of Power, was published last 
week ; its main contents were summarised 
on page 135 of our last issue. Last year, 
the Board made as detailed an examina- 
tion as possible of the probable level of 
demand for steel by 1962. Since the 
survey was completed it has been neces- 
sary to take into account the effect of 
recent national and international events, 
and it has been estimated that, by 1962, 
the annual home demand for steel will be 
about 24,000,000 tons. Direct exports by 
that time are put at 5,000,000 tons a year. 
The report thus envisages an annual 
requirement of 29,000,000 ingot tons. 
But, of course, the level of steel demand 
and the extent of the employment of the 
national resources to meet it cannot be 
divorced from the growth and balance of 
the economy as a whole. Accordingly, the 
Board has based its estimate of home steel 
consumption on the anticipated long-term 
trend of industrial production in this 
country. It has assumed that industrial 
production will increase in the next five 
years rather more rapidly than the average 
of 32 per cent in the last five years. Quite 
rightly, on that assumption, it has been 
thought desirable to aim at some margin 
of capacity in excess of these estimated 
requirements, and the Board considers 
that the industry should provide by 1962 
productive capacity for 29,000,000 tons. 
Allowing for the quantity of re-usable 
steel available for re-processing and for 
the normal import of particular steels, it 
is believed that an annual supply of 
30,000,000 tons would be forthcoming. 
Development proposals which have been 
put forward by various companies and 
which have already been approved by the 
Board can bring the productive capacity 
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for crude steel up to 28,000,000 tons by 
1962. Other proposals, still under dis- 
cussion or moving towards final approval, 
would raise the figure to 29,000,000 tons. 
Yet, given adequate capacity, an annual 
production of 29,000,000 tons of crude 
steel cannot be achieved unless the raw 
material supplies are assured. Naturally, 
this has been an important factor in the 
Board’s survey. In the first place, there is 
increasing competition from other steel 
producing countries for overseas ore, and 
this country is having to look further 
afield for its supplies, a matter which 
inevitably raises the problem of the most 
economic ore carriers. The report empha- 
sises, however, the prospects for increasing 
the output of home-mined ore to about 
22,000,000 tons a year by 1962. Then, 
consideration has to be given to semi- 
finished material. Billet production will 
increase, the report says, but “ further 
modern capacity is needed.” Nevertheless, 
as a result of its investigations, and in the 
light of the development proposals de- 
scribed in its report, the Board believes 
that “‘ in most cases ”’ supplies of finished 
steel should be adequate, though there is 
obviously a little doubt about sheet and 
tinplate. The Board takes the view that 
there is need for a new continuous strip 
mill to be operating by 1962, but, at 
present, the industry does not fully 
support that view ; the industry believes 
that the need will not arise until later. No 
decision has yet been taken, and the 
problem is still being discussed with all 
the interests concerned. 

This, then, is the essence of the Iron and 
Steel Board’s second report on develop- 
ment. Actually, it represents the industry’s 
third programme of expansion in the post- 
war years, for the first, it will be recalled, 
was prepared by the British Iron and Steel 
Federation in 1945, and its proposals were 
given effect in the six years 1946-52, 
despite the upheaval caused by the 
temporary nationalisation of the industry. 
Between 1946 and the end of last year, the 
steel companies expended about £710 
million on their re-equipment and expan- 
sion programmes, and the proposals now 
detailed will involve another £600 million. 
In discharging its responsibilities, the 
Iron and Steel Board is required to con- 
sider whether the scale and pace of 
development are adequate. But it must 
not be overlooked that the financial 
responsibility for development rests with 
individual producers who in the end, as 
the report acknowledges, must plan and 
carry out the projects. The iron and steel 
producers, in common with the rest of 
industry, have to face increasing costs. 
The recently announced price rises for 
iron and steel are not likely to receive a 
cordial welcome, but they may prove to be 
not altogether unreasonable when it is 
remembered that a continually expanding 
steel industry is imperative in an expanding 
economy. 
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THE ENGINEER 


A Seven Day Journal 


Institution of Mining Engineers 

THE summer meeting of the Institution of 
Mining Engineers, held in Newcastle upon 
Tyne last week, opened with a general 
session on Wednesday, July 24, at which 
two papers were presented. The first of 
these papers, ‘“‘ Colliery Reconstruction in 
North Staffordshire,” by Mr. R. W. Scurfield, 
is reproduced in an abridged form on page 
162. The second paper, “ Off Shore 
Boring,” by Mr. F. Marsh, reviewed the 
geology of the Firth of Forth coalfield and 
the North-East coalfield in England, and the 
need to prove further areas of undersea coal 
by off-shore boring. It described the con- 
struction and operation of the sea boring 
tower specially built for this work, and gave 
some details of the operations involved in 
the boreholes already made and those con- 
templated in connection with these investi- 
gations. 

Lord Mills, the Minister of Power, was one 
of the speakers at the dinner of the Institution 
on Wednesday evening. He said that the 
rebuilding of the coal mining industry in this 
country required a considerable capital 
expenditure if coal output was to be main- 
tained and then expanded. The nuclear 
power programme would in no way diminish 
the demand for an increase in coal output, 
for if the country’s requirements were to be 
met there would have to be a threefold 
increase in power supplies in about ten years. 
Sir James Bowman, chairman of the N.C.B., 
said that mining engineers should have for 
their target a fully satisfied home market and 
a healthy export market in coal. The present 
coal output figures indicated that the capital 
expenditure in the coal mining industry to 
date had been justified ; but, said Sir James, 
much remained to be done, and in this work 
the mining engineer had an important part. 
The president of the Institution, Mr. E. H. 
Browne, in proposing the health of the guests, 
said that, despite the glamour of the projected 
nuclear power age, the coal industry was still 
and would long remain the key industry, and 
the foundations of its future prosperity were 
now being laid by the mining engineer. 
During the course of the meeting members 
visited a number of collieries and works, 
including those of Victor Products (Wallsend), 
Ltd., and Hugh Wood and Co., Ltd., where 
they were given an opportunity to see the 
modern production methods and equipment 
now used in manufacturing mining plant. 


European Organisation for Nuclear 
Research 


THE second annual report of the European 
Organisation for Nuclear Research (CERN) 
has been issued. It contains accounts of the 
CERN Symposium in 1956, research work 
carried out under the authority of the 
Director-General, progress with the proton 
synchrotron and the synchro-cyclotron, and 
various other activities. As the introduction 
states, however, several years of work will 
be needed before “ Europe’s great joint 
laboratory for advanced nuclear research ” 
comes into full operation. 

During 1956 much attention was con- 
centrated on getting the construction of 
the proton synchrotron under way (THE 
ENGINEER, August 17, 1956). The basic 
parameters were not changed. Specifications 
were finalised, tenders invited, various con- 
tracts negotiated, and manufacture of some 
of the equipment begun under CERN super- 


vision. The machine buildings, laboratories 
and offices were nearly completed. 

Consideration was given to the preparation 
of a programme of experiments for the 
synchro-cyclotron. The CERN Symposium 
showed that a fair number of the experiments 
for which the machine was built had already 
been done, and it was decided to concentrate 
on the highly accurate work. 

Effort was devoted to the development and 
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100 Bears Ago 
(JULY 31, 1857) 
** STEAM CULTURE ”’ 


“Is the prize of FIVE HUNDRED 
POUNDS offered by the Royal Agri- 
cultural Society, ‘ For the steam cultivator 
that shall, in the most efficient manner, turn 
over the soil, and be an economical substitute 
for the plough or the spade,’ won ? Is Mr. 
Hall, Mr. Fowler, Mr. Boydell, or Mr. 
Williams entitled to the prize ? Such is 
the question which now engrosses the 
attention of all who are taking an interest 
in the important subject of steam culture, 
as lately exemplified at Salisbury. The 
majority, we believe, express themselves 
disappointed. We do ourselves ; but what 
does that signify ?.. Of course, the 
issue will not be known until the August 
meeting of the council, if it is even then 
settled. 

“*We cannot entrust a question of so 
much importance exclusively to the council 
of the Royal Agricultural Society, and 
therefore we unhesitatingly repeat that the 
prize is fairly won. True it is, ‘ an econo- 
mical substitute for the plough’ is rather a 
paradoxical proposition—one having more 
relation to the rotary effusions of ‘ Zalpa’ 
in his ‘ Chronicles of a Clay Farm ’ than to 
the motto of the society ‘ Practice with 
Science ;’ for how can a plough be a sub- 
stitute for a plough ? The Society, having 
fallen into this mistake last year, cannot be 
allowed the privilege of doing so again, for 
the purpose of pocketing its £500. A 
practical meaning must now be put upon 
the offer, which is obviously to this effect, 
* An economical steam plough as a substi- 
tute for a horse plough ;’ or ‘ an econo- 
mical steam digging machine for the 
common spade.’ And with such an inter- 
pretation we have no hesitation in saying 
that the Society will be unable to justify 
itself if it withholds the prize, for the 
solution of the problem before us is more a 
matter of principle than practical detail ; 
the grand desideratum being a substitute 
for the horse rather than a substitute for the 
plough—for the most efficient and econo- 
mical manner of yoking steam to the 
ron rather than for the best ploughed 
and,” 











initiation of special techniques for use with 
the accelerators. Matters studied included 
cryogenics (mainly connected with bubble 
chambers), evaluation of experimental data, 
and protection against radiation. It was 
decided to build an initial plant to produce 
liquid hydrogen. The use of certain fluids, 
such as liquid hydrogen and liquid helium, is 
regarded as still being hazardous, but the 
new techniques are hoped to make it normal 
practice throughout the laboratory. 

The sixth session of the Council approved 
a policy of restraint in patenting activity on 
the ground that CERN was intended to 
carry out fundamental research uncon- 
nected with commercial application. Inven- 
tions were to be made free to the world by 
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early and complete publication. The final 
accounts for the financial year 1956 show an 
expenditure of Sw. Fr. 38,792,472-94 and 
receipts of Sw. Fr. 39,598,795. 27. 


Higher National Diploma in Production 
Engineering 

THE Ministry of Education has announced 
a scheme for full-time courses leading to 
the award of a Higher National Diploma 
in Production Engineering. It has been 
arranged by the Ministry in conjunction with 
the Institution of Mechanical Engineers and 
the Institution of Production Engineers. 
Arrangements for part-time courses leading 
to the award of Higher National Certificates 
in Production Engineering have existed since 
1941. Local education authorities and tech- 
nical colleges have now been informed 
of the rules and conditions governing the 
award of the new diploma. A full-time 
diploma course must extend over at least 
three years and must, as a rule, be taken at 
one college. It must also be suitable for 
students who have had full-time education 
normally up to the age of eighteen and who, 
before starting the third year of the course, 
have had at least one year’s regular employ- 
ment in the engineering industry. 


American Grant for Aslib Research 


THE U.S. National Science Foundation has 
awarded £10,000 to Aslib for research on 
indexing systems. The two-year programme 
is to be conducted at the College of Aero- 
nautics, Cranfield, under the control of the 
librarian, Mr. C. W. Cleverdon. It is hoped 
to find criteria for the choice of one or another 
indexing system in given circumstances. 
About 20,000 research reports on aero- 
nautical engineering matters are to be indexed 
using five different systems, and exhaustive 
tests are then to be carried out to compare 
the efficiencies of the systems under varying 
conditions. 

The research follows recognition of the 
problems that have arisen since before the 
last war. The rate at which papers are issued, 
and the number of workers involved in each 
field, has increased greatly. Individuals can 
no longer keep abreast of developments over 
more than a very narrow band in the 
spectrum of activity, and even the specialist 
is often confined to a cursory glance at 
potentially valuable papers. Unnecessary 
duplication ef work has been one of the evils 
resulting from this embarras de richesse. 


Improvements in North-Eastern Waterways 


IMPROVEMENTS costing £1,500,000 are to be 
made in the Aire and Calder Navigation and 
in the Sheffield and South Yorkshire Naviga- 
tion waterways. Over 2,500,000 tons a year 
are at present carried on the former and 
nearly 1,000,000 tons (mostly coal) on the 
latter. The improvements to be made 
include bank protection and navigation 
works, mechanisation of locks, and modern- 
isation of dredging plant. New workshops 
are to be erected at Goole Repair Yard, the 
chief boat repair centre for the northern area 
of British Transport Waterways’ N.E. Divi- 
sion. There will also be some new machinery 
for the Stanley Ferry Repair Yard, near 
Wakefield. 

The programme is designed to increase the 
traffic carrying capacity on the routes linking 
the West Riding of Yorkshire, Sheffield, 
Rotherham and Doncaster, with the ports on 
the Humber. The work is to form part of the 
British Transport Commission’s development 
plan for its principal inland waterways. The 
execution of the plan is to cost £5,500,000. 
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The Big Hill, Canadian Pacific 
Railway 


By EDWARD H. LIVESAY 
No. I 


MAP of Western Canada (Fig. 1) shows 

the main lines of two transcontinental 
railways converging on the city of Winnipeg 
from the east, and crossing each other there; 
on leaving, almost at once they begin diverg- 
ing, getting farther and farther apart in 
traversing the 1000-mile wide prairie Pro- 
vinces, the great Canadian granary, until 
finally they reach the Rocky Mountains, 
the western rampart of British Columbia. 
Through this massive barrier they find 
tortuous paths by two passes, the Kicking 
Horse and the Yellowhead, 200 miles apart, 
the C.P.R. utilising the former and the 
C.N.R. the latter, continuing thence to the 
Pacific, a further 500 miles or so to the west, 
reaching tidewater at two points, Vancouver 
and Prince Rupert. Amplifying, it was the 
former Grand Trunk Pacific that had its 
terminus at Prince Rupert, and the Canadian 
Northern that, after threading the Rockies, 
swung south-west to Vancouver ; both came 
through the Yellowhead, and were afterwards 
amalgamated, to form the existing Govern- 
ment-owned Canadian National Railway. 
This is the state of things to-day, and has 
been for upwards of fifty years, but in the 
eighties of the last century, when first the 
great conception of a transcontinental railway 
took concrete shape, it was the C.P.R. alone 
that was under consideration and con- 
struction. Any route across the prairie and 
through the mountains could have been 
chosen, at the discretion of the promoters 
and the Government backing them ; it was 
merely a matter of deciding which would be 
likely to bring the quickest returns, and where 
it should be located. The possibilities were 
many, the choice almost as free and wide as 
the country to be traversed, but a final 
analysis narrowed the most promising surveys 
down to two, leading respectively to and 
through the Kicking Horse and Yellowhead 
Passes in the Rockies. Westward from 
Winnipeg as far as Moose Jaw there was no 


dispute, but at this point a decision had to 
be made whether to continue straight on to 
Calgary, follow the Bow River upwards to 
the Gap, and on to where Banff and Stephen 
are now situated, descending the western side 
of the mountains by the Kicking Horse Pass, 
or, alternatively, take a north-west direc- 
tion from Moose Jaw through Battleford and 
Edmonton to the Yellowhead Pass, then swing- 
ing south-west along the North Thompson 
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southern Kicking Horse route, on the other 
hand, involved much heavier going through 
both Rockies and Selkirks, these two major 
ranges having to be surmounted just where 
they impose the greatest obstacles—the 
farther north, the lower they are, and the 
wider the valleys through them. Certainly, 
the northern, Yellowhead route, would have 
seemed preferable ; moreover, once through 
the Rockies, it would follow a comparatively 
trouble-free valley into Kamloops. After 
this, there remained but one practicable way 
through the Thompson and Fraser Canyons 
into Vancouver, and it is this route that 
Mackenzie and Mann followed when they 
built their Canadian Northern line to that 
city thirty years later. 

Despite the discovery of this apparently 
preferable northern survey, and after it had 
actually been approved by both Government 
and promoters, the less desirable southern 
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Fig. 2—The Field spiral tunnels 


River, before picking up the survey common 
on both routes at Kamloops, and carrying 
on through the Fraser Canyon to Vancouver, 
the focal point on the coast. The latter 
choice at first sight seemed the best, the line 
passing through finer agricultural country 
on the prairie than the former, and threading 
the Rockies at a much lower altitude, with 
the natural corollary of easier gradients ; in 
addition, the passage of the Selkirks, though 
farther north, was much simpler. The 





Fig. 1—Western Canada 


location was actually chosen ; the direction 
of the line westwards from Moose Jaw was 
changed, and it was built straight on through 
Medicine Hat and Calgary, thence upwards 
to the Gap and the summit at Stephen, and 
down the western side of the mountains 
following the turbulent Kicking Horse River 
and canyon. For some reason or other, at 
the last moment, this unlikely choice was 
made, and there has since been much specula- 
tion why it happened. It may have been a 
matter of first cost, which would be con- 
siderably less, or it may have been that time 
would be saved in construction due to the 
shorter distance between Moose Jaw and 
Kamloops. But whatever the reason, the 
price has been paid ever since in high opera- 
tional expense, and the necessary improve- 
ment of the original location, amendments 
including not only the taming of the Big Hill 
incline by the construction of the two spiral 
tunnels, but the boring of the 5-mile Con- 
naught tunnel through the Selkirks to 
Glacier, to do away with the zig-zag down 
the western side of the Selkirks en route to 
Revelstoke. Seventy-odd years of costly and 
hazardous operation through the wilderness 
of mountain and canyon typical of British 
Columbia resulted from this alteration of 
the original plan, and one cannot help 
wondering why the better route, once definitely 
adopted, was discarded for an inferior one. 
Several reasons have been advanced, some 
plausible and possibly more or less valid, 
others less so or demonstrably untenable. 
** The southern prairie country was agricul- 
turally better”—very questionable, and 
certainly incorrect with regard to most of the 
land south of the line from Moose Jaw to 
beyond Medicine Hat, which is mostly in the 
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dry belt, and has since been proved unfit 
for wheat growing on that account. 
** Wealthy cattle companies had their grazing 
lands in the south ’’—this is more reasonable, 
but the said companies would certainly have 
extended their ranges to the north once a 
railway went through. “‘ Settlement in the 
north was thinner ’’—but that would mend 
itself, and has definitely done so since. “* The 
C.P.R. wanted to be near enough to the 
Canadian/U.S. border—the 49th parallel— 
to keep out the Northern Pacific ’—this 
sounds very likely. ‘The climate farther 
north was too severe, and the snowfall 
heavier ”—decidedly far fetched, the opposite 
being the case at any rate as regards the 
snowfall, which is moderate in the wide open 
Yellowhead, and very heavy farther south in 
the Rockies and Selkirks. Mr. F. G. Roe, a 
well-known western Canadian writer and ex- 
railroad man, has given considerable atten- 
tion to this matter in An Unsolved Problem 
of Canadian History, advancing the theory 
that real estate interests, an ever potent factor 
in the opening up of the West, may have been 
the nigger in the woodpile. Thus; the 
northern survey approved by the Govern- 
ment, if adopted, would have taken the line 
through Battleford and Edmonton, where the 
land for right of way, shops, &c., would have 
to be bought, and Mr. Roe considers the 
objection naturally entertained by the pro- 
moters to buying anything which they might 
get elsewhere by free grant sufficiently cogent 
to account for the change of plan. This is 
speculatively interesting, but does not alto- 
gether convince me ; after all, the southern 
route took the line through Calgary, where 
presumably land would also have to be 
bought. The company’s own explanation, 
recently given me, includes several factors, 
which together were probably weighty enough 
to have turned the scale in favour of the 
southern location. It states that the Yellow- 
head route was discarded “in 1881 because 
(a) the presence of coal was suspected near 
the projected southern line ; (b) there is some 
evidence that military reasons were given 
consideration, boundary trouble having pre- 
viously cropped up between Canada and the 
United States, in both east and west ; (c) the 
urgent necessity to complete the railway 
through to the coast by the shortest route 
and as quickly as possible, in view of British 
Columbia’s threat to secede, and become part 
of the American Union, unless rail com- 
munication with the East was achieved by a 
given date. Finally, Murray Gibbon’s Steel 
of Empire puts forward a plausible sug- 
gestion that J. J. Hill, chief construction 
engineer in the West, who had extensive fuel 
interests, heard reports of coal-bearing areas 
in the southern parts of both Alberta and 
British Columbia, which convinced him that 
it would be more profitable to locate the 
transcontinental line nearer the international 
boundary. No doubt he was right—more 
profitable for him, at any rate. 


But however all this may have been, the 
southern and harder route finally was 
decided upon, and on December 20, 1881, the 
company made application for legislation 
permitting the construction of the line other- 
wise than through the Yellowhead Pass, 
which was granted, provided that it went 
through the mountains not more than 100 
miles north of the boundary. In September, 
1882, the Kicking Horse route was approved 
by the Government, which made the Big Hill 
inevitable, as it involved passage down the 
narrow, winding valley of the Kicking Horse 
River, where there was not room to zigzag. 
On completion, this became one of the most 
spectacular stretches of track in Canada, and 
so it remains ; unique so far as Canada is 
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Fig. 3—Eight-wheeled wooden cars and wood-burning locomotive 


concerned by virtue of its relocation, loops 
and spiral tunnels. Switzerland can show 
plenty of the same sort of thing, of course, in 
particular on the approach to, and in the St. 
Gotthard tunnel ; in fact, it was from this 
piece of line that Switzer, the engineer of the 
spirals, derived his inspiration. The cross- 
section of the tunnels is none too generous for 
powerful modern steam locomotives, and 
they were not ventilated ; when three big 
engines are heading a 1200-ton train climbing 
through them on full throttle, at 10 m.p.h., 
the heat is infernal, and near suffocation 
results, as I have found many times, especi- 
ally when on the train engine. The last time I 
experienced this foretaste of Hell was in 
1951, on No. 5935, 2-10-4, the last steam 
locomotive to be built by the C.P.R.; subse- 
quently passage has been made on diesels, in 
perfect comfort but some boredom— 
incredible though it may sound, I thought 
with nostalgic regret of the stifling cab of 
No. 5935. My heart is not in diesels—one 
might as wellrideatram. But] am digressing 
—even as, let it be noted, the track down the 
Pass ultimately was forced to do. 





Fig. 4—Baldwin 2-8-0 coal-burning locomotive 


Construction of the Big Hill took place in 
1884-5 (Fig. 2); originally it comprised 
4 miles of 4-5 per cent gradient, 1 in 22, 
beginning a little west of Stephen, where the 
main line of the C.P.R. reaches its greatest 
altitude, 5332ft. Thence it descended to 
Field, a divisional point, 14-4 miles farther 


on, where the track falls to 4072ft. This 
stretch between the two stations as first 
plotted was as difficult and danger- 
ous to negotiate as any in North America ; 
the scenery was of unsurpassed grandeur, but 
this probably was not considered sufficient 
compensation by the people working the 
incline for the trouble and risks involved in 
its operation. It remained a source of 
danger, inconvenience and expense until 
1909, when the track was relocated, the 
gradient being halved by doubling the length 
of the incline, driving two spiral tunnels 
under Mounts Cathedral and Ogden, with 
the result that the original 1 in 22 descent 
became 1 in 44 compensated, and the worst 
of the incline 8 miles long instead of 4 miles. 
No other solution of the problem was 
possible in view of the lack of room in the 
valley, complicated by the torrential Kicking 
Horse River, with its source in Lake Wapta ; 
moreover, no other practicable way through 
existed, except far to the south, through the 
Crows Nest Pass, where later, another line 
was constructed. 

The Kicking Horse Pass had been dis- 
covered by Dr. James 
Hector, attached to 
Captain Palliser’s ex- 
pedition, in 1857, the 
name commemorating 
his attempt to rescue 
a packhorse from the 
river into. which it 
had fallen, the animal 
kicking and nearly 
killing him in the pro- 
cess. Field became the 
divisional point, a 
few miles beyond the 
foot of the incline, 
where “pusher” eng- 
ines were shedded and 
crews changed — and 
time changed, too, one 
hour—it still does. In 
the early days Field 
consisted merely of a 
few shacks, hostel, 
roundhouse and turn- 
table, three small 
sidings and a _ box- 
car station. The little 
shack town lay beside the Kicking Horse 
River, here a shallow, milky snow-fed stream 
meandering about over a 4-mile wide gravelly 
bed on its way to a junction with the 
Columbia at Golden. Field has changed 
considerably since it came into being, but has 
never been anything more than a railway 
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Fig. 5—Triple-engined passenger train on the Big Hill 


divisional settlement cowering at the feet 
of towering mountains, which keep most of 
the sun off in summer, but none of the cold 
in winter—58 deg. below zero was recorded 
there in 1951, an exceptionally severe winter. 
Field has lost much of its old-time glamour 
and life now that the trains are no longer 
steam operated; the “‘ pushers” have either 
been scrapped or have had jobs found for 
them elsewhere ; the place is quiet, half dead 
—but I admit a lot cleaner than it was! 
The diesels have taken most of the romance 
out of railroading in the mountains ; the 
men'say so, and I agree with them. Even the 
men themselves are different ; they were 
often “ boomers” on the Big Hill in olden 
days, sometimes from the United States, who 
lived in cabooses (Anglicé, Guard’s vans), ate 
at a log shanty, y-clept a hotel, drinking and 
gambling away their off-duty hours because 
there was nothing else to do. Incidentally, a 
“boomer” is a transient railwayman with 
a wanderlust, never staying put very long; 
there are few of these left nowadays—for- 
tunately. No—Field is not what it was. 

To control runaway trains in some measure 
on this tremendous 1 in 22 incline, four 
catch sidings were provided at intervals 
down the declivity ; they will be seen on 
the plan (Fig. 2). The switches leading 
into these funk-holes were in the constant 
care of switchtenders, and normally were 
set for entry to the sidings, trains stopping or 
slowing before reaching them, and proceeding 
only after signalling by whistle, or flag, that 
they were under control ; the switches would 
then be temporarily reset for the main line. 
The sidings were laid with a terminal up- 
gradient of 5 to 7 per cent, which was con- 
sidered steep enough to halt any train turned 
into them. This, at any rate, was the theory, 
but in practice things did not always work 
out so satisfactorily. Coming down the 
incline the first siding could generally be 
trusted to do its job, a train out of control at 
that point not being likely to approach very 
fast, but at the other sidings farther down 
conditions were apt to be different, as a train 
diverted into them at speed might be derailed 
on entry or overshoot the stops. If allowed 
to continue down the line at an increasing 
rate, however, there was at least a possibility 
of control being regained before (a) Field 
was reached, or (5) it left the track at a curve 
en route thither. The problem “to switch 
or not to switch, that is the question,” was 
accepted as a calculated risk, and had to be 
solved by the switchtender in a hurry, leaving 
him in the position of an ass stooping between 
two burdens, uncertain which to tackle. He 


had to decide without peradventure whether 
to turn the train into a siding and perchance 
wreck it, or let it continue its flight towards 
Field amd perhaps pile up in another man’s 
territory. No doubt the latter solution was 
sometimes arrived at as the lesser of two 
evils ; if it “‘ paid off,’ and nothing untoward 
happened, the switchtender could plume 
himself on his good judgment ; if the worst 
came to the worst—but let us draw a veil 
over the subsequent proceedings. From all 
this it will be seen that working trains over 
the Big Hill was never a casual routine affair 
undertaken lightly ; there were difficulties 
to be overcome, and risks faced whichever 
direction trains were heading, up or down, 
the latter probably being the most dangerous ; 
in winter, still more so. 

Passenger trains generally consisted of five 
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and air (Westinghouse) brakes, the latter on 
the tender only ; passenger trains were air- 
braked throughout, but freights were hand- 
braked, on one truck—all cars were eight- 
wheeled—by means of a horizontal wheel 
applied from the cat-walk on the roof, along 
which the brakemen strode nonchalantly 
from end to end of the train, in wind, rain or 
darkness, at speed or on curvature, jumping 
the gaps between the cars, applying brakes, 
and so forth. They still do so, though these 
risky gymnastics are not so frequently neces- 
sary in these days of universal “ fitted ”’ air- 
brakes. The couplings on the front of the 
engines were big double goose-necked draw- 
bars pierced by a hole for the pin (Fig. 4). 
Two engines of the above type could control 
twenty cars going down the hill, and take 
five up ; freight rolling stock was of the box 
or flat-car type, of 15-ton capacity—they 
are now perhaps 70-ton. Fifteen-car freight 
trains called for three engines—ahead, in 
the middle and rear respectively. Passenger 
coaches were of wood construction, eight- 
wheeled, (Fig. 3) except diners and sleepers, 
which were twelve-wheeled. 

The engines were of various classes ; the 
Baldwin 2-8-0s (Fig. 4) had 20in by 26in 
cylinders, and 48in driving wheels’; in 1904 
a number of them were fitted with 2lin by 
28in cylinders and 58in wheels. The 4-6-0s 
built in 1903 had cylinders 2lin by 30in, 
and 63in wheels—they were Schenectady 
machines. In 1909, the company turned to 
the Mallet articulated type for greater power ; 
it will be described farther on, as it was quite 
an original design, almost as unique as the 
gradient on which it was used. 

Two of the most unusual passenger trains 
ever taken over the Big Hill were those in 
which the Duke and Duchess of Cornwall and 
York—afterwards King George V and Queen 
Mary—and the Governor-General travelled 
from the East and back in 1901 (Fig. 6). On 


Fig. 6—Royal train of 1901 with ten cars and five engines 


cars, with a 4-6-0 engine in front and a 2-8-0 
Baldwin “Consolidation” (Fig. 4) acting 
as pusher behind.* When there were more 
than five cars a third engine might be dove- 
tailed into the middle (Fig. 5); at first, 
freight trains were limited to fifteen cars, but 
on more powerful engines becoming available 
loads were increased proportionately, until 
by 1909, when the Big Hill became only a 
name, the “Spirals” taking over, four 
engines were hauling 700-ton trains up the 
incline. Engines were fitted with both steam 
long, ferbisten artis ade fim pe permitted 


with freights. The name persists, however, even though t 
pusher is now a puller. 





the return from the coast the two trains ran 
in close company ; each consisted of ten 
cars, divided in the middle by three engines 
—two in the case of the Governor- 
General’s train—with another engine front 
and rear ; the Royal train is seen in Fig. 6. 
That the Governor-General’s train had only 
four engines as against the Royal train’s 
five should not be taken as an invidious 
distinction intended to show the former’s 
lesser importance ; it was due to the fact 
that not another engine was available at 
Field to equalise things. 


(To be continued) 
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~ Woolf’s Moorstone Boiler—A 
Curiosity of History 


By MAURICE GREGORY, M.lInst.M.M. 


HAT necessity is the mother of invention 

was nowhere demonstrated more forcibly 
than in Cornwall during the eighteenth 
century. Engineers in that county were in 
the forefront in attempting to improve and 
Cheapen the means whereby the mines could 
‘be kept drained to enable the miners to go 
deeper in their search for tin, copper and 
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Fig. 1—Remains of stack showing the two flue 
entrances as it appeared in 1935. Demolished in 1950 


other valuable minerals. The heavy expense 
of running their large steam pumping engines 
was directly due to the high cost of coal 
consequent upon the mines being situated a 
long way from collieries. The saving of this 
necessary commodity was an incentive to 
much experimenting. One of these experi- 
ments was the utilisation of the waste heat 
from copper roasting and smelting furnaces 
whose hot gases were led through copper 


tubes set in a moorstone boiler, unique in 
engineering history. 

The heat emanating from the furnaces at 
the Bullen Garden mine which later formed 
a part of the famous Dolcoath mine, aroused 
the interest of the early Cornish engineers 
about the middle of the eighteenth century. 
They conceived the idea of utilising it for 
the production of steam for the Newcomen 
engines then working which were insufferable 
coal consumers. Pryce, in the appendix to 
his Mineralogia Cornubiensis, 1778, says, 
when speaking of these engines...“ but 
the vast consumption of fuel in these engines 
is an immense drawback on the profit of 
our mines for every fire engine of magnitude 
consumes £3,000 worth of coal per annum. 
We have several fire engines that are perhaps 
the largest in the kingdom, the house cylinders 
are generally from 54 to 70 inches diameter ” ; 
and after commenting on various devices 
tried out to bring about a coal economy, he 
remarks : “‘ some have used a double boiler 
so that the fire might act in every possible 
point of contact and others have built a 
moorstone boiler heated by three tubes of 
flame passing through it.” Thus, Pryce 
confirms that granite boilers were constructed 
prior to 1778. Nicholson, in his Journal of 
Philosophy, Vol. VIII, mentions them as being 
in use around 1764. 

There is no direct evidence as to who first 
conceived the idea of constructing a boiler 
made of granite, but the principle of utilising 
the waste heat of the roasting furnaces was 
apparently the outcome of a company of 
gentlemen connected with Bullen Garden 
mine resolving to erect a Newcomen engine 
and put up a set 
of furnaces that they » 
might avail themselves 
of this superabundant 
heat to raise steam, 
and to effect this they 
had their engine boiler 
constructed of moor- 
stone. 

About this time a 
certain Arthur Woolf 




















Fig. 2—-Longitudinal and, cross section of boiler according to Smeaton’s 
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was engaged at this mine as a “ Bal” car- 
penter. Mine carpenters in those days were 
Jacks-of-all-trades. Woolf must have been 
above the average, for he was employed on 
the reconditioning and erection of this 
second-hand engine and must have been 
closely associated with the construction of 
the granite boiler as well. This Woolf had 
a son, also called Arthur, who was. engaged 
by Richard Trevithick as an engineer at 
Dolcoath. Woolf, Junr., became an engineer 
of repute and experience both in Cornwall 
and London, and we hear of him erecting 
engines in the provinces. On his return to 
Dolcoath he carried out some investigations 
with a view to improving the efficiency of 
their steam-raising methods prior to the 
addition of a further boiler which they con- 
templated installing. He soon discovered 
the defect and found that by altering the 
position of the exit of the boiler flue in the 
chimney stack from a higher point to a lower, 
a vast improvement was thus effected in 
steam raising and, in consequence of which, 
the new boiler was not required and Woolf 
was handsomely rewarded by the Dolcoath 
mine adventurers. The two entrances to the 
stack, the old higher one and the new lower 
one, can be detected in the accompanying 
illustration of the old stack (Fig. 1). So, 
whether the boiler gets its name from the 
elder cr junior Woolf is a moot point and 
apparently must remain so. 

Why was it constructed of granite ? 
Probably the reason lay in the difficulty and 
cost of obtaining wrought iron plates of 
sufficient size and uniformity to construct a 
boiler large enough to fulfil ‘the special 
requirements. Boiler plates in those days 
were hand forged, the maximum size being 
about 2ft or, at most 3ft, by 1ft, made from 
Spanish iron bar 2in square, “ red-short ” 
and difficult to work up. The irregularities 
in thickness around the edges made it neces- 
sary to use hemp rope jointing between the 
riveted plates in the few cases where they 
were tried. Even with this packing they 
leaked badly though the steam pressure was 





Fig. 3—Artist’s impression of the boiler and stack when working. Newcomen’s 


engine house on lef 
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only around 2 lb per square inch. Carefully 
cut granite blocks channelled and keyed to 
keep them in place and “ break ” the joints, 
which were suitably cemented, was considered 
a better proposition. 

Exactly how these boilers were constructed 
cannot be better described than by the 
information handed down to us by Mr. J. C. 
Hornblower, of compound engine fame, in 
Nicholson’s Journal of Philosophy, Vol. 
VIII, page 169, and also a Treatise on the 
Steam Engine by John Farey, 1827, page 236, 
as follows :— 

“The engine boiler was built of granite 
called moorstone in Cornwall ; the masonry 
well jointed and put together with a sort of 
lime brought from Aberthaw in South Wales 
which has the property of setting under water. 
To communicate the heat to the water, 
copper tubes were placed within it passing 
horizontally through all the length of the 
boiler from end to end. The furnaces were 
placed at one end of the boiler and the flame 
from them conveyed through the tubes. At 
the bottom of the boiler was a cock as usual 
to draw off the water when it was required to 
clean it and it was discovered that when the 
fires were lighted and the water in the boiler 
made to boil so as to afford enough steam 
to work the engine, still, on drawing water 
from the bottom part of the boiler by this 





Fig. 4—Granite block showing radius at top to 
accommodate copper fire tube 


cock it was not scalding hot. The tubes had 
been situated near the surface of the water 
for it was not known at the time how very 
slowly heat is transmitted downwards in 
fluids. They were afterwards placed lower 
down.” 

From some notes sent to Mr. Smeaton in 
1775, it appears that this boiler was 20ft long 
by 9ft wide within and 84ft deep, the fire was 
applied in three copper tubes 22in diameter 
fixed within the water and extending through 
all the length of the boiler. Two of these 
tubes were finally fixed within 74in of the 
bottom and the other one was over the space 
between them at 2ft above the bottom. The 
flame was conducted from the furnace 
through the third so as to pass three times 
through the whole length of the water. For 
some reason the boiler did not answer as 
well as had been expected in practice, says 
the note. The failure was thought by some 
to be caused by the heat lost in the great mass 
of stonework. 

The accompanying sketch and the artist’s 
impression (Figs. 2 and 3), compiled from 
the available data and giving the principal 
dimensions, show the boiler to have been 
strapped together with iron braces, the ends 
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being secured with ‘‘ lambs’-tails ”’ (cotters). 
But the latter proving a failure, the ends were 
threaded and nuts provided for the purpose 
of drawing them up. A screw plate was 
used for threading the ends, the first occasion 
on which a screw plate was used in Cornwall, 
and it was considered of sufficient importance 





Fig. 5—Granite block showing half round channel to 

accommodate steam pipe. Groove at bottom received 

flange on pipe. Fragment of Aberthaw lime cement 
is seen at right hand of groove 


and interest to be handed down by the black- 
smith who made it in Perran, near Marazion, 
as a wedding present to his grandson.* 

Three of these boilers were constructed, 
one at Bullen Garden mine, one at The 
Weith, in Camborne, and one at the Gwallon 
Mine in Ludgvan. 

A few of the old granite blocks have been 
preserved. One from the main body of the 
boiler is on view at the Science Museum. 
Four others are now in the care of the Cornish 
Engines Preservation Society. Two of these 
are standing beside the 90in Harvey’s engine 
house at the old East Pool and Agar Mine, 
near Redruth, and the remaining two have 
recently been housed in the cataract chamber 
of the old Rostowrack engine being exhibited 
in the Engineering Museum in Camborne. 

One of these stones (Fig. 4) shows the 
hollowed end where one of the copper fire 
tubes was seated and another (Fig. 5) shows 


‘the semi-circular channel which accommo- 


dated the steam pipe of 6in diameter. Near 
one end of the pipe channel a groove can be 





Fig. 6—Tongued and grooved granite blocks forming 
part of main structure of boiler 


seen about 4in deep by Hin wide, which 
accommodated a ring cast or otherwise 
fastened to the pipe to secure it in position 
and helped to make a steam-tight joint with 
the granite. A fragment of the Aberthaw 
lime cement still adheres to the stone in the 





* Life of Richard Trevithick Vol. I—1872 by Francis 
Trevithick. E. & F. N. Spon. 
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flange groove and can be seen in the original 
photograph. The remaining engraving (Fig. 
6) shows stones from the main structure. 

Fig. 1 shows what remained of the chimney 
stack in 1950, when it was demolished. It 
was built of granite and lined with brick. 
This stack appears in some old prints and 
engravings of Dolcoath and later photo- 
graphs. Fig. 3 is an artist’s conception of 
what the boiler looked like with its stack 
and the Newcomen engine house on the left. 
It was done by Mr. C. N. Roberts, of Cam- 
borne, to whom the writer is indebted for 
permission to publish it. It will be observed 
that the attendant is holding his hand under 
the open cock at the bottom of the boiler 
with impunity. 

The writer also wishes to acknowledge the 
generous assistance afforded in 1935 by 
Mr. A. Stowers, the president of the New- 
comen Society, and South Kensington 
Museum, as without his assiduous co-opera- 
tion at the British Museum Library, the 
task of consolidating the scattered and 
sketchy data would have involved many more 
months of patient research. 





Lloyd’s Shipbuilding Returns 


THE shipbuilding returns for the quarter 
ended June 30 have been published by 
Lloyd’s Register of Shipping, and in Great 
Britain and Northern Ireland the work in 
hand amounted to 326 steamships and motor- 
ships of 2,060,763 tons gross, or 25,499 tons 
less than the previous quarter. A total of 
60 ships of 407,593 tons were commenced, 
while 72 ships of 369,250 tons were launched 
and 81 ships of 445,170 tons were completed 
during the quarter. Tonnage for which plans 
had been approved or material ordered 
amounted to 2,404,054 tons, of which oil 
tankers represented 54-5 per cent. For 
registration abroad there were 64 ships of 
402,892 tons, the lowest since September, 
1946, and representing only 19-6 per cent of 
the total tonnage under construction, com- 
pared with 40-4 per cent, or 825,745 tons, 
in September, 1950. Oil tankers building 
totalled 69 ships of 929,085 tons gross, or 
45-1 per cent of the ships under construction. 
Abroad the work in hand amounted to 1365 
ships of 6,717,872 tons gross, an increase 
of 422,437 since the last quarter and 1,400,000 
tons more than a year ago. 

During the quarter 517 ships of 2,099,961 
tons were commenced and 448 ships of 
1,795,171 tons were launched, while 402 
ships of 1,732,027 tons were completed. 
Of these totals, Japan launched 502,873 
tons and completed 600,293 tons. Tonnage 
intended for elsewhere than the country 
where being built totalled 2,954,424 tons, 
or 44 per cent of the tonnage building, 
including 988,900 tons in Japan and 562,645 
tons in Germany. A total of 225 oil 
tankers of 3,137,123 tons was under con- 
struction, representing 46-7 per cent of the 
total. Throughout the world the work in 
hand totalled 1691 ships of 8,778,635 tons 
gross, of which 23-5 per cent was being built 
in Great Britain and Northern Ireland, and 
was 396,938 tons more than at the end of 
March. Oil tanker tonnage totalled 294 
ships of 4,066,208 tons, or 46-3 per cent of 
the tonnage being built. Ships building for 
export amounted to 3,357,316 tons, of which 
29-5 per cent were being built in Japan, 16-8 
per cent in Germany and 12 per cent in 
Great Britain and Northern Ireland. Of the 
total world construction at the end of June, 
4,938,531 tons, or 56-3 per cent, were building 
under the inspection of Lloyd’s Register. 
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Institution of Naval Architects 
Summer Meeting 


( No. I1I—Concluded from page 114, July 26) 


ROFESSOR E. V. Telfer, vice-president, 

was in the chair when the second paper 
was presented on Wednesday, July 10, and 
this was : 


THE PREDICTION OF SMOOTH SHIP RESIST- 
ANCE FROM MODEL DATA 
By Dr. G. HUGHES 
SYNOPSIS 

A review is given of the results of the work done 
in recent years in the Ship Division of the National 
Physical Laboratory on the friction resistance of plane 
surfaces and the analysis of ship model geosim 
resistance data. It is shown that there is a close 
resemblance between the scale effect laws for plane 
surfaces and for a variety of type of hull form over a 
wide range of Reynolds and Froude numbers. In 
general, the rate of scale effect is a little greater for ship 
models than for plane surfaces at corresponding 
values of the viscous resistance coefficient. Pro- 
posals are made for formulations for the correlation 
of model data in general and for the prediction of 
smooth ship resistance. 


Dr. Hughes said: In all the geosim 
analyses we have found that the best corre- 
lating slope is in all cases slightly steeper 
than the one which would be obtained from 
the plane friction at the same level of the 
specific resistance coefficient. 

Since the paper was written there has 
appeared another publication from _ the 
Swedish tank, where they have carried out a 
further series of tests on the same “Victory” 
series and have produced results which show 
quite clearly that in the low Froude number 
range the correlation slope required is quite 
steep and fits in more or less with the other 
data. But in the higher Froude number 
range they have not been able to find the 
evidence for the steep Correlation. I am 
happy to find in that paper the evidence of 
this natural stimulation occurring ahead of 
the trip wire, and if account is taken of that 
these new results fall entirely into line with 
what is proposed in my present paper. 

I feel convinced that the “ Victory ”’ series 
now falls firmly into line with the other 
series and we have a general agreement in 
that all these series show this general falling- 
in with the general smoothness of slope and 
the rate of fall of the friction coefficient that 
has been shown by the plane friction formu- 
lation. 

DISCUSSION 


Mr. H. Lackenby : Dr. Hughes compares 
his formulation with other recent rivals and 
his accent is on slope rather than on the 
ordinate of the basic curve. That is all to 
the good, for two reasons. In the first place 
it is much easier to get agreement on slope, 
and secondly, so far as ship/model work is 
concerned, it is the angle of slope that counts. 
It is encouraging to see, from his graph 
showing recent data in relation to proposals 
for a plane friction formulation, that there is 
very good agreement between Dr. Hughes’s 
and the Lap-Troost and the Wieghardt 
formulations. 

In view of the conflicting evidence over the 
last few years, I wonder whether there is such 
a thing as a unique turbulent friction line. 
We know that exaggerated turbulence can 
produce exaggerated resistance. Is there 
such a thing as natural turbulence? It 
seems to me that it must depend on how 
turbulence is developed, by trip wire, studs, 
or breakdown of laminar flow. I wonder 
if these things are really the same thing and 


whether that might not explain some of the 
baffling differences found recently in the 
magnitude of the skin friction formulation. 

Section B deals with geosim data and I 
agree that there are quite a number of snags 
in this. You can have models too small or 
too big, and with the big ones the tank 
boundary interference is the bugbear. It 
was this which impaired the “‘ Lucy Ashton ” 
geosim results, since all models. above 16ft 
were affected by tank boundary interference. 
I should like to see these geosims repeated in 
the new tank at the N.P.L. at Feltham. In 
conjunction with ship results these geosim 
results would be most valuable, carried out 
in the same tank, by the same apparatus and 
by the same people, which will eliminate all 
inter-tank differences that we know exist. 

Another snag in geosim work is that of 
separation effects on the smaller models. It 
is known to be a Reynolds number effect, the 
tendency to separate being greater with 
smaller Reynolds number. If separation is 
present, it seems to me that it will increase 
the slope of the geosim series. I wonder 
whether this has any connection with Dr. 
Hughes’s steeper slope which he finds on his 
three-dimensional models rather than on his 
planks. If there is separation, how do we 
know when it has stopped? 

I question Dr. Hughes’s conclusion (2). 
He states : “ For the same position or value 
in relation to Reynolds number, the curve of 
viscous resistance coefficient for any three- 
dimensional body will be not less steep than 
given by the plane friction formulation.” | 
agree with that. But then he states : “* This 
conclusion may not apply if there is marked 
separation of flow in the boundary layer.” 
As I read it, it means that if there is separation 
Dr. Hughes will expect the geosim slope to be 
less than the skin friction formulation. I 
should expect the slope to be greater; in 
other words, instead of this conclusion not 
applying, I would say that it would apply all 
the more if separation were present. 

In conclusion (5) he states that there is no 
indication of any marked interaction between 
skin friction and wavemaking resistance. 
This is very fortunate, if it is true. I think 
Dr. Hughes has inferred this from the fact 
that the geosim slopes were not affected by 
the presence of heavy wavemaking. But I 
do not think it follows from this that there is 
necessarily no interaction between the skin 
friction and wavemaking resistance. It may 
just mean that the degree of interaction may 
be the same in each model of the geosim set 
and may not affect the slope. 

In the final section of the paper he puts 
forward three proposals for ship/model 
extrapolators. They all seem to have the 
required steeper slope below R, 10’ which is 
now generally regarded as necessary. I 
understand that to meet this requirement the 
International Skin Friction Committee of the 
International Towing Tank Conference has 
adopted a local modification of the Schoen- 
herr line. I have compared this with Dr. 
Hughes’s proposals, and as regards slope, it 
seems to me that there is not much to choose 
between any of them. There is quite a bit of 
difference, however, in the ordinates of the 
curve. 

It is not very important which is chosen ; 
any of them would lead to a more realistic 
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smooth ship prediction than the present 
empirical methods ; and in time this will lead 
to more realistic allowances for roughness 
effect, &c. It is rather embarrassing at the 
moment when these come out negative. 
When we have a realistic breakdown of the 
ship/model correlation into its real com- 
ponents, rather than negative components, 
we should be in a better position to know 
where to look for improvement. 

Mr. W. A. Crago: I wish to refer in 
particular to the suggestions made in the 
paper regarding the limitations of small 
models. The Saunders-Roe test tanks come 
into the “ small” category and our models 
are therefore sometimes smaller than those 
tested at some other establishments. Although 
usually we conduct ship tests on models 9ft 
long, we have also had some experience with 
even smaller models, and this has a definite 
bearing on the present paper, since it is at 
the lower Reynolds numbers where there is 
most difference between the various skin 
friction lines. 

In 1954 we carried out a series of tests on a 
family of four geometrically similar bodies, 
which gave us a Reynolds number coverage 
from 10° up to 10’. The body configuration 
was made up of a streamlined body of revolu- 
tion completely immersed and carried on a 
wide strut. This is not a ship form, but we 
found it useful to investigate the scale effect. 
The smallest had a maximum length of about 
6in and the largest was just about 5ft long. 
The latter was, in fact, too big- from the 
blockage aspect, and was therefore tested at 
the Admiralty Experiment Works. 

The tests served to show that satisfactory 
data could be obtained from very small 
models at low Reynolds number on a 
Schoenherr basis. To investigate the prob- 
lem still further a programme of research on 
small models of the *‘ Victory ” ship and the 
‘**Lucy Ashton” has been started. Tests 
have been completed on a one-eightieth scale 
** Victory’ model, which is very much 
smaller than we would normally test, but it 
has served to illustrate certain other aspects 
of the low Reynolds number region. We 
have found fair correlation on a Schoenherr 
basis with the one-thirty-second scale model 
of the ‘** Victory ” ship, in tests conducted at 
the N.P.L., down to about 6 knots full-scale, 
corresponding to a Reynolds number of 
about 410°. I emphasise that this was 
possible only after we had constructed a 
very accurate dynamometer for the purpose. 
In this respect it should be noted that a 
tolerance of +0-01 Ib on Dr. Hughes’s one- 
thirty-second scale model corresponds to 
+0-0006 Ib on the one-eightieth scale model, 
and I suggest that one reason why tests on 
small models tend to be discredited by autho- 
rities from larger tanks is that the dynamo- 
meters of the latter are just not suitable for 
such delicate measurements. Dr. Hughes’s 
point regarding the resistance penalty of the 
stimulator being a large percentage of the 
whole with small models is accepted, and 
although we normally adopt a correct tech- 
nique in which the mean velocity across the 
boundary layer and the potential flow in the 
region of the trip wire is calculated, we feel 
that a method suggested by Dr. Telfer may 
prove helpful, in which the stimulator size is 
varied systematically within the range which 
gives turbulent flow. 

The Schoenherr line is in general agreement 
with aerodynamic theory and was supported 
in Schoenherr’s original paper down to 
2-4 10° from aerodynamic sources. I feel 
that with efficient stimulation and a suffi- 
ciently precise dynamometer we have been 
well served by the Schoenherr mean line. 

Mr. A. Silverleaf: In all the work done 
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during the last nine years the emphasis has 
been on ships’ hull work to enable us to 
predict ship hull resistance very much more 
accurately and confidently from model data 
than we have in the past. The need for an 
accurate and internationally agreed smooth 
and turbulent friction line is also very great 
from the point of view of the propeller 
designer, who is increasingly concerned with 
scale effects. 

I agree with Mr. Lackenby’s remarks 
concerning the different ways in which 
turbulence may be stimulated, and suggest 
that in a great deal of the work done the 
effects of free stream turbulence levels have 
not been given full value. I do not think 
these are important in the work that Dr. 
Hughes has done, because he always takes 
the utmost care and special precautions 
to ensure that the free stream turbulence 
level had no significance at all. 

A point has been made by Mr. Crago 
which relates to this, on the question of 
varying stimulator size. It is worth pointing 
out that in the work at the N.P.L. on pro- 
peller scale effects and on_ stimulating 
turbulent flow over model propellers this is 
very much in mind, and a lot of work has 
been done with trip wires fitted to model 
propellers with the diameter of the trip wire 
varying from root to tip. 

I suggest that any agreement on skin fric- 
tion coefficient to which we subscribe and 
which we adopt should fulfil a certain number 
of conditions. 

First, any coefficient in turbulent and 
smooth friction lines should have a rational 
scientific basis, and I suggest that this 
eliminates the Schoenherr line. Mr. Crago’s 
suggestion that it was agreed by aerodynamic 
theory astounds me. Secondly, this line 
must have the correct slope. Its position is 
relatively unimportant for correlation work. 
Thirdly, it should be straightforward to apply, 
and should be in explicit form. This point 
is trivial if one type of formula is sub- 
stantially superior to another, but where 
there is not a great deal to choose between 
them, let us err towards the side of relative 
simplicity. 

Finally, whatever formulation we adopt 
must be one which gives positive allowances 
for roughness. 

Mr. W. P. Walker: At the conferences 
I have watched more and more data piling up 
and I wanted to know if there was going to be 
an end product. I persuaded the British team 
before the last conference that we recommend 
to the committee when at the Madrid con- 
ference that they should come up with this 
practicable and acceptable solution. To-day 
we have had this presentation by Dr. Hughes, 
and I hope that one of these three lines is 
adopted at Madrid. 

Professor E. V. Telfer : In my early work 
on the subject my chief point of disagreement 
with everybody else’s was that I did insist 
that the slope of the extrapolator was very 
much higher for the small models than the 
Schoenherr or the Hughes approach gave. 
I am now Satisfied we are all agreed that the 
slope of the extrapolator for small models is 
much greater than was originally anticipated, 
and if we take all our formulations together 
there is no practical difference between them. 
I hope that in Madrid we shall get some 
agreement. Dr. Hughes has played a very 
great part in pin-pointing just how the slope 
is changing with Reynolds number, and 
nothing can detract from my admiration of 
the persevering way in which he has ham- 
mered this point home and has brought it 
out on such a sound basis, 





The fifth and final paper presented at the 
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technical sessions at the summer meeting 
was : 


SHIP STABILISATION CONTROLS AND 
COMPUTATION 


By J. Bett, M.Sc. 


SYNOPSIS 


The paper deals with the development of the control 
apparatus by the author for the activated fin stabiliser. 
The failings of the first, a type of on-off control, are 
given and the performance and features of the present 
proportional control. Further control developments 
are proposed and the performance predicted. 
Methods of computing the performance of a stabiliser 
include step-by-step computations and analogue 
computing. Using a number of simple results from 
the latter and adding them together, the rolling 
motion of a ship in a sea of complex wave slope can 
be predicted taking into account all the factors of 
time delays of measurement of rolling motion, the 
time delays in the operation of the stabilising means, 
and the limitations imposed by saturation of the 
stabiliser. Typical records obtained at sea are given. 


DISCUSSION 


Commander P. DuCane, R.N.: We have 
so far avoided the necessity for the with- 
drawal of the fins into the hull by making use 
of low-aspect ratio fins, if necessary multiples, 
whose location is such that the outboard 
edge of the fins is located well within the 
maximum beam and above the keel line. 

We feel that a correct description of the 
function of all activated fins at present in 
use might be roll damping. This arises 
mainly from the nature of the control signals 
which activate the fins. In all cases described 
here a movement of the ship is necessary 
before a counteracting fin movement can 
be initiated. This may strictly be applicable 
to the anticipation gear described in the 
paper, as well as to the element of anticipation 
obtained by combining signals from rate 
gyro with those from vertical seeking gyro 
with sign reversed, as described in Mr. Bell’s 
contribution to the discussion on Dr. J. F. 
Allan’s 1945 paper, on “ The Stabilisation 
of Ships by Activated Fins.” 

If it is accepted that “roll damping” is 
scientifically a more correct term, then it may 
be considered that mention (in the present 
paper) of the stabiliser “‘ subtracting” an 
amount from what would have been the 
“* free roll” is somewhat contradictory. The 
lift provided by the fins will still be available 
to damp the motion even after the disturbing 
wave slope has caused a residual roll to 
develop despite the opposing fin forces. 

I am in agreement that the use of the so- 
called stabilisation factor is not a realistic 
means of evaluating the efficiency of a roll 
damping installation. However, the problem 
of finding a really satisfactory alternative is 
worthy of further consideration. 

In one of the typical records of stabilisation 
shown in the paper it seems that the response 
of the fin to angular velocity is much delayed. 
For instance, at one point the velocity of roll 
will have reached zero, yet full fin incidence 
appears to be applied for some seconds in the 
direction appropriate to damping the build up 
in roll prior to reaching that point. 

I have a roll record taken aboard our 
research ship M.Y. “ Sea Victory,” to which 
is fitted a “ Muirhead” velocity gyro. A 
study of the fin movement in relation to roll 
will show that after reaching two points 
where roll velocity is zero there is only 
negligible delay in reaching zero fin inci- 
dence, while maximum fin incidence in the 
damping. direction is reached just over half a 
second after those points. It should be 
appreciated that this fin movement results 
from the signals received as a result of the 
build up in velocity as measured by the rate 
gyro. This result reflects great credit on the 
Muirhead gyro and on Mr. Bell as the 
architect thereof. 
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Mr. J. H. B. Chapman : I think it is true 
to say that all the Admiralty ships so far 
fitted have the A.R.L. compensating 
control. One reason for using stabilising 
gear is largely to provide a more stable 
weapon platform, while another is to pro- 
vide a better working platform for small 
ships to operate in coastal waters and 
estuaries. The gear occupies space and adds 
weight, and therefore it has to be justified. 
We have not yet proved whether it reduces 
the consumption of fuel, nor have we proved 
that in given sea conditions a ship can go 
faster when using her stabilising gear. How- 
ever, perhaps these are secondary con- 
siderations. 

Mr. Bell has brought to notice this refined 
control gear. I gather from the paper that it 
has been tried at sea ; we can assume, there- 
fore, that it works in sea conditions. I 
would like to know whether in fact it intro- 
duces any greater problems in connection 
with maintenance and reliability, whether 
it is more prone to troubles than is the A.R.L. 
gear. I should also like to know,,. if we 
achieve what he suggests, that the motion of 
the ship is much smoother and the motion of 
the gear is much smoother, whether we can 
effect any savings in respect of the weight 
and complication of the primary machinery 
required to operate the fins. 

The stabilisation of pitch is perhaps a 
dream for the big ship, but I think it may not 
be too much of a dream for the small ship 
operating in coastal waters. 

Mr. Bell briefly replied and said: With 
regard to Commander DuCane’s reference to 
roll damping, the point is that with this 
control gear we are trying, not to damp the 
roll, but to hold the ship at the level. For 
that reason the general theme is to “ catch 
the roll young ” and not to allow it to build 
up ; then we get a stable ship. The accelera- 
tion comes in, and instead of waiting for the 
fin to go over, as with the old gear, we get 
the fin over more quickly. A second can be 
used advantageously in getting work done 
by the fin to keep the ship in the vertical 
position instead of rolling. Once a ship rolls, 
the momentum has to be killed by subsequent 
fin action ; before a ship gets into regular 
sinusoidal action, use the acceleration to stop 
it rolling. 





Ionising Radiations in Industry 

THE Minister of Labour, Mr. Iain Macleod, 
has announced that a preliminary draft entitled 
* Factories (lonising Radiations) Special 
Regulations,” has been published (H.M. 
Stationery Office, 9d.). A further draft 
will be prepared for Parliament after any 
suggestions that are made have been 
considered. Representations should reach 
the Secretary, Ministry of Labour and 
National Service, 19, St. James’s Square, 
London, S.W.1, not laterthan October 31 next. 

The use of radiographic inspection and 
other such processes in industry is rapidly 
increasing, and while some of the ionised 
radiations produced are relatively harmless, 
others are not. Enclosing sources of radia- 
tion in suitable containers prevents dissipa- 
tion of radioactive substances in the atmo- 
sphere, and the draft code deals with such 
** sealed sources’ and with radiations from 
certain electrical machines. Two methods 
of protection are envisaged. One is “ ade- 
quate shielding ” with a thick casing round 
both the source and the work being irradiated. 
If this is not possible, the method proposed is 
** adequate protection ” with the best shield- 
ing that can be arranged, plus limitation of 
the time spent by any person in the affected 
zone. 
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Humberside pumping station, which will serve the low-lying main drainage area 

of West Hull and Haltemprice, was inaugurated last Friday at a civic ceremony 

when Mr. Henry Brooke, the Minister of Housing and Local Government, opened 

the station. Earlier parts of this article have explained the general scheme of 

drainage in Hull, and given details of the joint scheme in the western area, Here 
we conclude an account of the Humberside pumping station. 


te problem of operating such a large number 
of pumps as are ultimately to be installed at 
the Humberside station and of bringing them on 
load in sequence with comparatively small 
changes in effluent level in the sewer system, is in 
itself formidable and could not have been 
achieved by any form of stepped electrode, since 
the normal surges which arise as pumps are 
brought in and taken out of service would be 
sufficient to introduce instability. Careful 
consideration was, therefore, given to the develop- 
ment of a scheme whereby the lower flows (up 
to 18,000 cubic feet per minute) could be con- 
trolled with a minimum change in sewer effluent 
level and the method of operating in sequence 
using stepping relays was specially developed for 
the purpose and, as far as is known, has not been 
applied to any other installation in any part of 
the world. The system is, in fact, a “‘ rate of 
rise ’’ system ; ‘‘ Noflote’’ electrodes are used 
to detect the effluent level in the sumps at regular 
intervals and any undue rate of rise or rate of 
fall is interpreted by the control system and 
increases or decreases the pumping rate by bring- 
ing pumps into or out of service. 

The two master electrodes are placed about 
2ft 6in apart vertically with the normal dry 
weather flow level about halfway between them. 
They will be energised at fixed intervals—which 
can be from three to ten minutes—and actuate 
stepped relays. If the water level is between the 
two electrodes when they are energised, the 
relays will not be affected and the pumps in 
service will not be changed. If the level is below 
the lower one, the relays step back one 
increment, resulting in a pump coming out of 
service, or vice versa. Thus the pump capacity 
is adjusted at intervals corresponding to the 
energising of the electrodes, giving, for prac- 
tical purposes, a continuous automatic control 
of the pumping capacity. Each step in the 
relays corresponds to one dry weather flow pump 
of 3000 c.f.m. capacity. Pumps may be selected 
for operation as follows :— 

Flow, 

c.f.m. Pumps 


3,000 ... Any 1 of 4 dry weather flow pumps 
6,000 ... Any 2 of 4 dry weather flow pumps 


9,000 ... Any 3 of 4 dry weather flow pumps, or any / of 6 
9,000 c.f.m. storm water pumps 

12,000 ... 4 dry weather flow pumps or any | storm water 
pump plus any | dry weather flow pump 

15,000 ... Any 1 storm water pump and any 2 dry weather 
flow pumps 

18,000 ... Any | storm water pump and any 3 dry weather 


flow pumps, or any 2 storm water pumps 


Selection of the pumps to be used as the various 
flows are reached is made beforehand on the 
control panel. For flows about 18,000 c.f.m. a 
storm water pump will be started, independently 
of the control system, which will then function, 
as outlined above, but over the range of flows 
9000 to 27,000 c.f.m. Similarly, other storm 
water pumps can be started, giving a base load 
pumping rate so that the control system operates 
over the upper range of adjustments of flow up to 
the maximum flow. It has not been considered 
desirable to extend the range of automatic control 
above 18,000 c.f.m., although this would merely 
involve an extension of the relay system, since 
it will usually be necessary, when this rate of 
pumping is reached, to review the operating 
conditions. Depending on the state of weather, 
the tide, and the probable load on the supply 
network, it will then be decided whether addi- 
tional electric or additional diesel sets are to be 
brought into commission to meet the demand. 
At periods of potential maximum demand on the 
supply network it will be necessary to bring the 
diesel-driven pumps into service first, and it is 


probable that they will be used extensively as 
** first call’? storm water pumps. 

The supervisory and control panel, a closer 
view of the test and selector section, and a 
simplified circuit diagram are shown in the 
accompanying illustrations. Indicator lamps are 
provided to show which pumps are selected to 
operate under each particular stage, and also to 
indicate when a particular stage of pumping is 
required to operate, the actual operation of all 
pumps, both under automatic and manual con- 
trol, being indicated by other lamps. Indicator 
lamps and interconnected audible alarms are 
also provided to give warning of fault conditions 
in any of the pumps, screening machines, pen- 
stocks, or auxiliary equipments. An O.C.B. 
desk has also been supplied to initiate and to 
indicate the operation of the oil circuit breakers 
on the station electric supply circuits, and to 
provide audible and visual alarm under fault 
conditions. There is a time delay when on auto- 
matic control, between the starting of one pump 
and the stopping of another to ensure continuity 
of discharge while the new pump is running up 
to speed. 


SCREENING AND MACERATION MACHINERY 


Simple treatment of effluent was considered 
necessary ; possible future requirements of the 
Rivers (Prevention of Pollution) Bills, the proxi- 
mity of the entrance of St. Andrew’s Dock and 
the need to reduce pollution in the higher reaches 
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gear. These screens are designed principally 
for the protection of the other parts of the plant 
from mechanical damage due to the impact of 
baulks of wood or other heavy material. A 
screenings collection tray at the frame base can 
be raised with the screen in vertical guides to 
machinery floor level; the screenings are 
evacuated at*this point into a steel trough. 
The driving units are mechanically and electrically 
interlocked to ensure that one unit is in the screen- 
ing position before the other can be raised for 
cleaning. The floor area taken by the screens in 
their raised position had to be kept to a minimum 
so movable flooring can be automatically raised 
from the screen head frame. Full protection is 
given to the operators, including electrically and 
mechanically interlocked hand-railing around the 
floor area. The coarse screenings are transported 
along the open trough by squeegee to an elec- 
trically-operated skip hoist. Screenings are 
deposited into the skip, which is then raised to 
ground level, where it automatically discharges 
into disposal wagons, the skip returning to its 
home position at machinery floor level. 

The effluent which has passed through the 
coarse screens then reaches detritus pits ; these 
pits are not intended to collect the whole of the 
detritus in the effluent, since the pumps are 
capable of handling it, but local experience has 
shown that there is normally a heavy concentra- 
tion of grit near the invert of the sewer and a 
high degree of extraction can be obtained by 
simple detritus pits and bucket elevators. The 
elevators operate intermittently according to 
demand and will lift the detritus from the pits 
into collecting sumps, where it will be stored 
prior to discharge to the river at appropriate 
states of the tide. The detritus and screenings 
discharge pipework is entirely independent of 
the main outfall to give the controlled discharge 
on ebb tides, referred to above. It is hoped also 
to eliminate silting of the outfall which has been 
a source of difficulty in the older outfalls in the 
city. 

The final stage of screening is carried out by 
conventional #in inclined bar screens with raking 
combs operating continuously, and the screen- 
ings are waterborne from the headgear to the 
screening sump. The screens are unusual in so far 





Supervisory and control panel for the pumping plant a the Humberside station. Selection of pumps 

up to a maximum of 18,000 cubic feet per minute ‘is made automatically. Operation at higher flows is 

automatic, over a range of flow of 18,000 cubic feet per minute, the total flow depending on the number of 
extra storm water pumps brought into use 


of the river were cited to justify it. The scheme, 
therefore, does differ from East Hull by including 
screening of all effluent by #in continuously raked 
screens, the debris from which is macerated before 
discharge into the river on ebb tides. The screen- 
ing plant, as we have already indicated (refer- 
ence to the inset drawing published last week 
will be helpful in following the description here), 
has four screening channels, each approximately 
11ft in width and the screening is divided into 
three zones, namely, coarse screens, detritus zone, 
and fine screens. 

The first zone comprises 4in vertical bar screens 
in tandem, each with automatic electric hoisting 


as they can be lifted from the channels—for 
instance when large quantities of snow are being 
discharged into the sewer. This has in the past 
created difficulty by clogging. Each screening 
channel is provided with an inlet and outlet 
penstock to enable servicing and maintenance 
to be carried out. The screening chamber is 
arranged electrically in two sections and each 
pair of channels is controlled from an independent 
central control position where a large sequence 
interlocked control cubicle has been installed. 
The screenings from the fine screens are de- 
livered into a receiving sump, mixed with diluent 
water, disintegrated, and then stored in a sump 
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from which they are pumped to the outfall at 
predetermined times to suit the tidal flow in the 
River Humber. This screenings processing 
installation comprises two vertical disintegrators 
complete with motors, starters, pipework and 
valves, together with two vertical anti-choke 
pumps with similar ancillary equipment. The 
screenings must be diluted to give a free-flowing 
mixture moving at sufficient velocity to carry the 
solids into the disintegrators so that efficient 
maceration will be obtained. 

The disintegrators are designed for primary 
cutting of larger solids by a stationary blade on the 
inlet or suction side of the impeller, and the main 
disintegration is effected by the impeller pumping 
the material through a stationary cutting plate 
on the delivery side. Each machine is essentially 
an axial-flow unit, and each impeller has hardened 
steel cutting edges on both the inlet and outlet 
sides of the blades. Some auxiliary cutting is 
also achieved between the periphery of the 
impeller blades and the casing. The position of 
the inlet cutting blade relative to the back plate 
is easily adjustable, so as to maintain cutting 
efficiency. Each disintegrator is rated for a 
duty of 400 g.p.m. of fluid when running at 
960 r.p.m. and driven by a 124 hp. vertical 
slipring motor. 

The two vertical anti-choke pumps are each 
designed for a duty of 700 g.p.m. against a 
total head of 55ft when running at 960 r.p.m. 
The motors are of 25 b.h.p. and are high-torque 
squirrel-cage machines. The suction and delivery 
connection to each of these pumps is 6in in dia- 
meter. The macerated mixture from the dis- 
integrators is delivered into a screenings storage 
sump adjacent to the anti-choke pumps, and to 
prevent undue settlement the pipework and the 
valves from the disintegrating pumps are so 
arranged that recirculation of screenings can be 
undertaken, and the screenings storage sump can 
be kept clean by special swivelling hose monitors 
operated from the floor above. The anti-choke 
pumps are specially selected, and are capable of 
dealing with sewage containing appreciable 
quantities of solid matter, and are constructed 
with large waterways. The vertical driven shafts 
of the disintegrators and the anti-choke pumps, 
are totally enclesed with internal bearings. 


OUTFALL SLUICE VALVES 


The two 9ft 6in diameter outfall culverts, each 
of which serves one half of the station, unite 
into a single 10ft 9in outfall some 981ft in length 
which discharges into the Humber by the entrance 
of St. Andrew’s Dock. The outfall branch cul- 
verts are each controlled by an outfall sluice 
valve ; these valves, details of which were shown 
in last week’s drawing, are the largest to have been 
installed on the site and are said to be among 
the largest sluice valves manufactured in Great 
Britain. 

They are of 90in diameter, equipped with 
electric-motor-driven operating gear, and de- 





The test and selector section of the control panel, which is to be seen in 
the centre of the previous illustration, is shown here in detail. Reference to the 
text will elucidate the functions of the various controls 
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signed for a maximum working head of 50ft. The 
casing and gate of each valve are massively con- 
structed in ‘‘ Meehanite,’’ heavily ribbed. The 
gate is parallel seated, fitted with solid gunmetal 
face rings matching with similar seat rings in the 
body. Machined gunmetal faced gate slides 
provide non-corrodible guide surfaces. 

The lifting spindle consists of a tube, secured 
to a nut at the head of the gate, and engaging at 
the upper end a screwed non-rising operating 
stem external to the valve casing—tube and stem 
telescoping when the gate is raised. This arrange- 
ment gives the same access to the operating 
threads as the ordinary rising spindle construc- 
tion, but requires less headroom, and the operat- 
ing screw can be replaced if ever necessary without 
a major dismantling operation on the valve. 
The lifting nut, nut box, tube and stem are of 
aluminium bronze alloy. The stem revolves in 
gunmetal bushes in gland and stuffing box, and 
the load at the thrust collar is taken on ball 
bearings. 

The motor gear unit is standard and is capable 
of opening and closing the valve against an 
unbalanced head of 30ft, at a speed of 13in per 
minute. It incorporates a 15 h.p. flange- 
mounting motor; totally enclosed double 
worm reduction gear, with ball bearings through- 
out; and mechanical tapered tooth torque- 
limiting clutch. The gears and clutch are oil- 
immersed. The clutch transmits the correct 
torque for apening and 
closing (appropriately 
higher in the first case), 


and as soon as these “Stage” Lamp 
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acute form in the construction of the pumping 
station. The site was typical of the weak 
estuarine materials of the city area generally. 
The lowest parts of the station have been taken 
down through the silt, and the deep sumps were 
founded on laminated clay, and the screening 
plant area on boulder clay. 

One of the first operations, and a most difficult 
one, was the insertion into an existing 5ft diameter 
brick sewer of a specially fabricated “‘ Y ’’ shaped 
steel branch pipe weighing about 6 tons to.enable 
the flow to be diverted ultimately from this 
existing sewer into the completed new station 
and also to assist initially in the diversion of a 
5ft existing sewer from the site for the new 
station. 

The main cofferdam was divided into two 
portions, one for the screening section and one 
for the deep sumps.* The former measured 
about 110ft by 60ft and was lined with Section 3 
Larssen piling. Initially this cofferdam was to 
be braced with steel walings and box-pile struts, 
but due to the steel shortage it was necessary to 
use timber bracing. The screening section coffer- 
dam varied from 45ft to 50ft in depth. 

The cofferdam for the deep sumps covered an 
area of about 160ft square on plan and was taken 
out to a maximum depth of 63ft in two stages. 





* Positions of the steel sheet piling were also shown in last 
week’s inset drawing. 
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values are exceeded, {1} 
slips and disconnects the 
drive. As the clutch 
teeth move out of engage- 
ment, the loading arm 
actuates a trip-switch in 
the control circuit, and 
cuts out the motor. In 
the normal _ seating 
operation, it automatic- 
ally ensures correct reg- 
ister of the faces and 
tight shut-off without 
risk of overload. 
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each valve is approxi- 
mately 30ft, and the 
weight 42 tons. 
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diagram of the automatic 
Humberside pumping station. The electrodes which detect change in effluent 
level are marked A and B in the diagram 
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Humberside pumping station site in June, 1953. Construction of the screening section, in the background, had reached ground level and excavation of the peri- 


meter and deep sump cofferdam was complete. 


The first stage, down to boulder clay (25ft deep) 
over the whole area of the cofferdam was 
supported by perimeter™~ piling consisting of 
Section 4B Larssen held back at the top by tie- 
bars and anchor piles. Thus no internal bracing 
restricted the working area at this level. The 
second stage, down to formation level of the 
deep sumps, supported an excavation 35ft deep 
within the perimeter cofferdam and was in 
Section 3 Larssen piling with R.S.J. walings and 
box pile struts. This construction can be clearly 
seen in the general view of the site illustrated 
above ; a photograph showing the cofferdam 
bracing is reproduced on page 158. 


THE SUBSTRUCTURE 


The substructure of the pumping station 
itself is composite, and embodies structural 
steelwork framing in conjunction with reinforced 
concrete. In the lower parts of the substructure 
the walls span horizontally between vertical 
beams braced apart with steel struts. In the 
higher parts, the walls span vertically between 
the pump discharge floor and capping beams at 
motor floor level. The three main portions of 
the substructure are founded at different levels 
on different material and carry different loads. 
The screening section with no superstructure is 
founded on boulder clay, the deep sump section, 
with a heavy superstructure, is founded on lamin- 
ated clays and the delivery culverts, supporting 
part of the administration block, at silt level. It 
was necessary to excavate the silt and support 
the delivery culverts on mass concrete founded 
on boulder clay below. It was decided, therefore, 
to provide for differential settlement between 
these three main sections of the substructure by 
avoiding any rigid connection between them, a 
provision which, of course, also had to be ex- 
tended upwards through corresponding sections 
of the superstructure. All subsidiary buildings 
such as switchgear houses, loading bays, trans- 
former houses and diesel engine houses are 
supported on bored r.c. piles. 

Major redesign of both the temporary coffer- 
dams and the permanent work was necessary 


after work on the site had commenced due to the 
shortage of all classes of structural and reinforc- 
ing steel. The water-retaining portions of the 
structure have been designed in accordance with 
the “‘ Code of Practice for the Design and Con- 
struction of R.C. Structures for the Storage of 
Liquids,” published by the Institution of Civil 
Engineers. To provide additional weight to 
counter flotation, a ledge was provided on the 
base slab to project outside the main walls, the 
space above this ledge up to ground level being 
filled with sand consolidated by water. Water 
bars used varied according to position and in- 
cluded crimped copper set in a bitumen-filled 
chase, patent rubber or P.V.C. water bars and 
stainless steel strip. To reduce the possibility 
and size of shrinkage cracks, slabs and walls 
were cemented in panels separated by narrow 
junctions or shrinkage panels. The latter were 
concreted fourteen days after the casting of the 
main panels. Where structural steel was likely 
to be in contact with sewage, the steel has been 
encased in concrete which has in turn been pro- 
tected with a skin of impervious ceramic shroud- 
ing. Where sewage will be in contact with the 
structure, the concrete floors and walls have been 
lined with engineering brickwork. 


THE Deep SumpPs 


The contractor commenced work on the cleared 
site in January, 1951, concentrating initially on 
the various diversionary works and on the con- 
struction of the two inlet culverts followed by 
driving the cofferdam piling. Progress was 
immediately retarded due to the non-delivery of 
steel sheet piling, structural and reinforcing 
steel, but apart from this, construction of these 
works and of the screening section, we are in- 
formed, proceeded without major incident. The 
screening section was generally completed by 
March, 1954. Settlement damage occurred to 
the boiler house of the old station alongside the 
screening section cofferdam and it was ultimately 
necessary to dismantle a section of the boiler 
house and resite a boiler on new piled foundations. 

Excavation to formation level in the deep 


Note the internal cofferdam bracing and the old West District pumping station in the background on the right 


sumps was completed by mid-1953, water not 
being encountered until a depth of about 45ft 
below ground level. Thereafter, numerous 
*blows’’ developed necessitating the use of 
sub-drains and sumps from which continuous 
pumping was necessary. The water appeared to 
originate from the chalk strata between 70ft and 
80ft below ground level, formation level of the 
deep sump section being in places 63ft below 
ground level. At the deepest part of the excava- 
tion a stratum of running sand was encountered 
which involved minor amendments to the base 
slab to avoid working in the stratum. 

In the east deep sump, by the old pumping 
station, the bottom of the excavation at formation 
level was found to consist of soft plastic clay 
which tended to lift due presumably to hydrostatic 
pressure from the water in the chalk some 15ft 
below this level. When the first 15ft wide bay 
of the 12in site concrete was poured it was loaded 
as soon as possible with skips filled with surplus 
spoil, but despite this, the following day it was 
found to be badly cracked and had lifted some 
12in. This upward movement of the clay bottom 
permitted the toes of the piles to kick inwards 
and urgent preventative measures were taken to 
arrest this movement and thus prevent loss of 
ground or a cofferdam failure, both of which 
would have undoubtedly resulted in serious 
damage to the old pumping station. 

An r.c. beam was cast in situ along the toes of 
the end piling anchored into the interlocks of 
the side sheet piling of the eastern section of the 
cofferdam and this heavy beam was effective in 
preventing further inward movement. The next 
bay of site concrete was then poured at a some- 
what lower level to allow for possible uplift, and 
although some cracking and lifting did occur, it 
was insufficient to require the breaking out of the 
concrete. 

The first bay of concrete was then broken out 
and repoured, and the base slab proper, some 
4ft thick, was constructed over the first two bays 
of site concrete as quickly as the fixing of the 
substantial reinforcement would allow. This 
manceuvre was successful and no further trouble 
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of this nature was encountered, although much 
of the remaining base slab was at lower levels. 

Excavation in the deep sump section as in the 
screening section was carried out mainly by an 
excavator with face shovel front end equipment. 
The last 5ft were taken out in 15ft bays by hand 
and mechanical grab, the object being to remove 
the dead load of earth at formation level over 
relatively narrow strips over which a section of 
the thick base slab could be constructed in the 
minimum of time. It was hoped that this would 
prevent uplift of the ground at formation level 
due to hydrostatic pressure from the chalk 
below and except for the section first excavated 
and referred to above, these measures proved 
successful. 

The base slab of the deep sump section was 
completed by the end of July, 1953, the pumping 
sump being finally sealed off at a later date when 
the walls of the structures had been constructed 
high enough to exclude water which rose outside 
them when the sumps were concreted. There- 
after, constructional work proceeded without 
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work and thirty-eight standards of heavy baulk 
timber were used in bracing the cofferdam. Other 
quantities of materials in the substructure are : 


Excavation, cubic yards ... ... ....... ... 46,000 
Concrete, tons ... ... Nest eke eR. week 20,000 
Sulphate-resisting cement, tons... ... ... ... 3,000 
Reinforcing steel, tons «§ .... ... coe soe see 600 
Permanent structural steel,tons ... ... 310 
SR ect oss Sag = ab | see: ape Dipeeo koe 700,000 
Major drawings ... ... ... hE fa eet 500 


PUMPING STATION SUPERSTRUCTURE 


Work on the construction of the superstructure 
started in January, 1955, and the shell of the 
building was completed by mid-1956, leaving 
only the various internal finishings to be com- 
pleted as the installation of the mechanical and 
electrical plant permitted. The contractor has 
made extensive use of a tower crane, mounted 
on a rail track set up inside the building, in the 
constructional work. In the final stages the crane 
was moved outside to complete the construction. 

The building, which has a floor plan area of 
about 16,000 square feet, is of single-storey con- 
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Wet sump during construction of base slab. Note cofferdam bracing of box-pile struts, and entry culverts 
from the screening section on the right 


major incident, the walls of the structure being 
either lined with a 44in skin of engineering brick- 
work, where they are to be in contact with sewage, 
or light-coloured Ruabon bricks. In both cases 
the 44in thick skin of brickwork was constructed 
first in lifts of 3ft to 4ft to provide internal 
shuttering for the r.c. walls. 

Bad weather early in 1954 caused considerable 
delays to the constructional work, but construc- 
tion of the substructure was substantially com- 
pleted by the end of the year. Some trouble has 
been experienced due to leakage of water in 
various parts of the substructure and specialist 
remedial measures have now practically reached 
a successful conclusion. In April, 1954, the two 
96in diameter outfall culvert sluice valves, the 
heaviest section of which weighed approximately 
13 tons, were lowered into their positions some 
20ft below ground level. The main castings were 
too heavy to be handled by the contractor’s 
derrick and as no suitable mobile crane was 
available in the district, the contractor decided 
to place the castings on timber cradles and slide 
them into position down a ramp constructed of 
tubular scaffolding with heavy timber runners to 
take the cradles. Movement of the castings was 
controlled by winches and restraining tackle and 
after a trial using a dummy load of 15 tons, the 
castings were successfully lowered and winched 
into position. Due to the special nature of the 
castings any major damage to them resulting 
from these operations would have involved very 
substantial delay in the construction of the 
pumping station. 

Some 1000 tons of steel sheet piling were used 
in the work, of which about 860 tons were left 
in, either to safeguard existing buildings and 
services or because it was found uneconomical 
to extract. About 370 tons of structural steel- 


struction except for the administration block, 
which has two storeys. The motor halls are 
44ft high internally and are framed in reinforced 
concrete with 154in cavity panel walls in brick- 
work and “ reconstructed stone’’ facings. To 
minimise the noise transmitted from the building, 
the windows of the motor halls and diesel houses 
are of glass blocks. The most economical design 
for the main motor halls has proved to be a series 
of four-sided portal frames, the lower horizontal 
members being formed by the motor hall floor 
beams constructed as part of the substructure 
contract. In this way the transmission of heavy 
bending moments from the superstructure to the 
walls of the substructure has been avoided. The 
motor floor design has proved very complex 
because of the large holes (approximately 18ft 
by 8ft) for the pump motors and numerous 
smaller holes at set positions for valves, cables, 
pipes and accesses. In addition, the floor beams 
have been fixed at irregular spacing due to the 
requirements of the machinery layout, and since 
these beams must coincide with the superstructure 
framing, the superstructure elevation has been 
greatly influenced by the plant layout. Provision 
for differential settlement between sections of the 
superstructure has been made corresponding 
to that in the lower levels in the substructure. 

A detailed scale model of the pumping station 
substructure, superstructure and ancillary works 
was constructed in the city engineer’s workshops, 
including models of the major mechanical and 
electrical plant. This model proved of immense 
value, we are informed, and has been demon- 
strated at various engineering exhibitions in the 
country. 

The schemes for remodelling the drainage in 
Kingston upon Hull itself, both in the east and 
the west sections, is under the direction of the 
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city engineer, Mr. William Morris, O.B.E., 
M.I.C.E., and the design work and supervision 
are being carried out by his staff, including the 
mechanical and electrical engineering design of 
the Humberside station. However, the joint 
engineers for the West Hull and Haltemprice 
joint scheme, which has been our principal 
subject in this article, are Mr. R. B. Heseltine, 
A.M.LC.E., engineer and surveyor of the 
Haltemprice U.D.C., and Mr. Morris. 

The main contracting firms concerned in the 
erection and the supply of plant for the Humber- 
side station are as follows :— 

Civil engineering : pumping station: substruc- 
ture, Earth and General Contracts, Ltd.; super- 
structure, Frank Haslam, Ltd. 

Electrical and mechanical engineering : main 
pumping machinery, Gwynnes Pumps, Ltd.; 
subcontractor for electrical plant, The Metro- 
politan-Vickers Electrical Company, Ltd., and for 
diesel plant, Mirrlees, Bickerton and Day, Ltd. 
The subcontractor who .developed and supplied 
the stepped electrode control system was Evershed 
and Vignoles, Ltd. (in conjunction with the 
main electrical contractors), and important sub- 
contracts for valves and steelwork were placed 
with Glenfield and Kennedy, Ltd., and Allen 
Kennedy, Ltd., respectively. 

The principal contractor for power supplies 
is the Yorkshire Electricity Board, and switchgear 
is being supplied by A. Reyrolle, Ltd., the Metro- 
politan-Vickers Electrical Company, Ltd., and 
Brookhirst Switchgear, Ltd. 

The screening plant and penstocks were 
supplied by William E. Farrer, Ltd., the macerat- 
ing pumps by Sulzer Brothers (London), Ltd., 
the outfall sluice valves by J. Blakeborough and 
Sons, Ltd., and the machine room cranes by 
Sir William Arrol and Co., Ltd. 





World Oil Industry 


THE British Petroleum Company, Ltd., has 
recently published its Statistical Review of the 
World Oil Industry, 1956, which deals with 
questions relating to oil reserves, production, 
consumption, supply and demand, refining and 
oil tankers. Proved oil reserves rose from 26,055 
million tons at the end of 1955 to 31,245 million 
tons at the end of 1956, with the main upward 
revision being in the Middle East and in Russia 
so that 76 per cent of the world’s oil reserves 
are estimated to be in the Eastern Hemisphere. 
Figures from the review show that the ratio of 
reserves to production is 36 to 1. Crude oil 
production advanced from the 1955 total of 
789 million tons to 857 million tons in 1956, with 
the Western Hemisphere accounting for 65 per 
cent and the principal producing areas being : 
U.S.A., 380 million tons ; Middle East, 170 
million tons ; Carribbean, 136 million tons, and 
Russia 83 million tons. According to the review 
world consumption increased by 84 per cent to a 
total of 851 million tons, of which the Western 
and Eastern Hemispheres consumed 531 million 
and 320 million tons respectively, or 62 and 38 
expressed as a percentage. 

The supply and demand balances, excluding 
Russia, given in the review, indicate that the 
U.S.A. had net imports of 51,000,000 tons in 
1956 and that the Eastern Hemisphere received 
net imports of 22,000,000 tons from the Western 
Hemisphere. In the field of international trade 
exports totalled 324 million tons, including 120 
million tons from the Caribbean and 155 million 
tons from the Middle East, while balancing 
import totals show that Western Europe took 
the major share with 129 million tons, followed 
by U.S.A. with 71,000,000 tons. World refining 
capacity advanced from 830 million to 905 million 
tons in the twelve months from the end of 1955 
and of the 1956 total the U.S.A. was responsible 
for 450 million tons, the respective figures for 
Western Europe, Russia and Eastern Europe 
being 127 million and 90,000,000 tons respec- 
tively. During 1956 the deadweight of the world 
tanker fleet increased by 3,400,000 tons to 
44,400,000 tons, of which the U.S.A., the United 
Kingdom and Norway owned 18, 174 and 144 
per cent respectively. 
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Ravenscraig Steel 
Works 


A new iron and steel plant which has been built by 
Colvilles, Ltd., on a site at Ravenscraig, Mother- 
well, is now coming into operation. The site, 
which is over a square mile in area, is near to the 
company’s Dalzell works and to the works of the 
Lanarkshire Steel Company (a member of the 
Colvilles group). The project was started in 1954, 
and the work completed includes a coke oven 
plant, a blast-furnace and a steel melting shop. 
The seventy coke ovens, in two batteries of thirty- 
five, have been built by the Woodall-Duckham 
Construction Company, Ltd. They are designed 
to carbonise 1600 tons of crushed coal a day, 
containing 10 per cent moisture. The ovens will 
yield approximately 620,000 cubic feet of gas an 
hour. 


The upper illustration on this page is a general 
view of the Ravenscraig works, taken from the 
melting shop. The blast-furnace, built by Ashmore, 
Benson, Pease and Co., has a hearth diameter of 
25ft 9in, and its rated output is 1000 tons of iron 
a day. About 6000 gallons of water a minute are 
circulated to the blast-furnace and the stove valves. 
Some of the return is bled to meet the process 
and cooling requirements of the sinter plant, 
for pig quenching at the casting machines and for 


THE ENGINEER 





159 





make-up to the gas plant. The furnace is equipped 
with double charging skips, each of 220 cubic feet 
capacity, which deliver to a rotary distributor. 
The ancillary equipment includes a gas cleaning 
plant and a single strand sintering machine, 
designed for a maximum output of 10,000 tons of 
finished sinter a week. 

The second illustration shows the melting shop 
building. It is equipped with 800-ton inactive 
mixers and 200-ton fixed open-hearth furnaces 
to give an output initially of 400,000 tons of 
ingots a year. The furnaces, which are water 
cooled, are fired with a combination of coke oven 
gas and liquid fuel. Consequent upon the building 
of the Ravenscraig plant, a considerable amount 
of work has been done at the General Terminus 
Quay, on the south bank of the Clyde at Glasgow, 
to enable it to be used solely for ore unloading. 
The ore handling equipment now installed is illus- 
trated below. Unloaders transfer ore from the 
ships to a system of conveyors which, in turn, dis- 
charge into super-elevated storage bunkers. There 
are adequate sidings at the quay for marshalling 
the 344 tons capacity ore wagons which are used on 
a direct rail service to Ravenscraig and to the 

Clyde iron works 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


CAMBRIDGE ARTS AND SCIENCE 
DEGREE 


Sir,— Your leading article on the proposed 
degree course in Arts and Science at Cam- 
bridge ‘is timely. At a recent conference of 
the British Association on the supply of 
scientists and technologists for industry, 
favourable mention was made of the pro- 
posed new course and of a similar experi- 
ment being carried out at the University 
College of North Staffordshire as creating 
additional sources of scientific manpower. 

Your article expressed the doubt whether 
such a course would be of direct interest to 
engineers other than in providing a supply of 
men of directorial ability, some of whom 
might find their way into engineering. Surely 
this does less than justice to the value of an 
education in the arts. As a scholar of 
classics who turned at the eleventh hour to 
engineering I realise that an arts education 
may put an engineer at an initial disadvantage 
with his contemporaries whose studies have 
always been in scientific subjects. If, how- 
ever, education is taken as meaning learning 
how to learn rather than the acquisition of 
facts, this disparity in technical knowledge 
is of less significance. In quite a short time 
the gap is closed. 

You make one other dangerous statement 
when you suggest that the arts portion of 
the proposed Cambridge course should have 
a bias towards science, mentioning as an 
example the value of a study of the history 
of British technology over the past 200 years. 
I hope that Cambridge will disregard your 
advice. If the study of a modern language 
were to form part of the arts course it would 
be valueless to concentrate on the technical 
vocabulary of the language to the exclusion 
of its literature. For engineers studying the 
classics to concentrate on Lucretius’s “‘ De 
Rerum Natura” and omit Virgil’s “‘Aeneid,”’ 
just because the latter is non-scientific, would 
be absurd. Let the arts and sciences be 
taught side by side but do not weigh the 
scales to one side or the other. 


D. A. OGILVIE 
Peterborough, July 10, 1957. 


SPEED FACTORS FOR GEARS 


Sir,—I should like to draw attention to the 
close connection between the revolutions per 
minute speed factor n-®? given by Dr. 
H. E. Merritt in the third edition (1954) of his 
book, Gears, and the speed factors used by 
different manufacturers of rolling bearings. I 
believe this has not yet been noted, although 
their similarity is obvious. 

As is known, successive British Standard 
speed factors for resistance to pitting and 
other types of surface failure in gears have 
steadily approached a curve X¥=n~®*?, which 


offers an explanation for the empirical 
British Standard index 0-8 to the relative 
radius of curvature. Because tooth inaccura- 
cies produce dynamic loading, speed factors 
based on revolutions per minute have to be 
coupled to a device allowing for the increase 
in pitch circle velocity with increasing pitch 
diameter. The expression for the (not B.S.) 
load-carrying capacity of gears for. “ wear” 
may therefore be written as P,=Q, n~°? 
where Q, embodies a stress factor, the face 
width and the relative radius of curvature, 
the latter with an index 0-8. It follows that 
n=(Q,/P,)° which is the maximum permis- 
sible revolutions per minute for a given 
running life and given magnitudes of Q, and 
P, The magnitude of Q,, when referred to 
B.S. practice, is also the permissible load for a 
running life of 1,560,000 revolutions. 

The bearing intensity between two cylinders 
with axes parallel according to Hertz is 
p«P,*. Between spheres. or between a 
sphere and a toroidal surface (ball bearing) 
it is pxP,*, and possibly also in all cases 
where the area of indentation has an elliptical 
shape. For a given bearing intensity, there- 
fore, P,«P,', assuming a fixed magnitude of 
the relative radius of curvature. Substitution 
gives n=(Q,/P,)***. Ignoring Hertz’s ideal 
assumptions, this then would apply to ball 
bearings. , 

S.K.F. practice is based on a running life 
of (C/P)* millions of revolutions, C being the 
“basic dynamic capacity ’” and the permis- 
sible load for a (S.K.F.) running life of 
1,000,000 revolutions. The same index seems 
to be used by Hoffmann, whereas General 
Motors and Timken use indices of 4 and 3-33, 
respectively. From the foregoing these values 
seem plausible enough, also in cases of roller 
bearings when a slight skewing of the rollers 
is assumed. The question, however, is: are 
speed factors for gears to be regarded as a 
device primarily allowing for the excess of 
maximum tooth load over mean load (because 
their basis is pitch circle velocity, not number 
of repetitions of stress), or have they a 
physical meaning despite the fact that they 
do not exhibit a “ knee” like the common 
S-N curve ? 

M. BUOMSMA 

Lecturer in Mechanical Engineering Design, 

University of Sydney, 

N.S.W., 
July 17, 1957. 


ARRIS AND ARRIDGE 


Sirn,—The Glossary of the Mining and 
Mineral Industry published by the United 
States Bureau of Mines, Department of the 
Interior, defines “‘ Arrage”’ as a sharp edge 
or corner in a drift and gives the alternative 
spelling as “ Arris.” This glossary, which is 
the finest of its kind that I have ever seen, 
usually gives the origin of terms of this kind, 
e.g. Mexican, Spanish, North of England, 
Russian, &c., but in this case no such associa- 
tion is cited. | cannot think that Mr. 


Stevenson is right in associating the term 
with the North of England, as I have worked 
in both metalliferous and coal mines in 
Cumberland, Northumberland and Durham, 
and have never heard the term used. 

I would suggest that the word is derived 
from the Swiss “ aréte”’—a sharp ridge or 
rocky edge—which, in turn, comes from the 
Latin arista, a fishbone or spine. 

H. STOREY 
Mine and Quarry Engineering, 
33, Tothill Street, 
London, S.W.1. 
July 25, 1957. 


Book Reviews 


Motion Economy and Work Measurement. 
By R. L. Morrow. Second edition. The 


Ronald Press Company, 15, East 26th’ 


Street, New York 10, N.Y. 

dollars. 

THIS is a second edition of Time Study and 
Motion Economy with a title changed to 
indicate an increased emphasis upon the 
““motion economy ” side of work study. 
Such a change in emphasis is welcome, as is 
also the inclusion of new material which is 
described in the following terms :—‘ This 
edition includes many new subjects, such as 
the application of motion economy to office 
work, complete coverage of micromotion 
study and the equipment used, the taking of 
motion pictures of operations and the 
analysis of the film for motion economies and 
organisation for methods improvement. . . . 
Work sampling, formerly called ratio-delay, 
is fully covered and there are examples of its 
many uses. New material on fatigue 
measurement has been included, ... &c.” 
All this makes for a better-balanced and more 
comprehensive book. But, unfortunately, 
much of the new material is open to criticism 
because it is inadequate, because it is often 
badly arranged and even, sometimes, because 
it is inconsistent or inaccurate. 

Examples of inadequacy are not hard to 
find. One outstanding case occurs in 
Chapter 12, “‘ Filming the Operation, and 
Film Analysis.” The chapter consists of two 
pages on “ Preparation” and “ Filming” 
and of nine pages on “ Procedure to Find 
the ‘One Best Way.’” Of these latter nine 
pages, eight consist almost entirely of illus- 
trative charts, and the chapter gives practic- 
ally no guidance as to how a simo-chart must 
be studied to find the “‘ one best way.” This 
can hardly be described as ‘ complete 
coverage of . . . the analysis of the film for 
motion economies.” 

The chapter on “‘ Measurement of Muscular 
Fatigue”’ consists entirely of a précis of an 
eleven-page article by Dr. Lucien Brouha, 
dealing with heart-rate recovery after fatiguing 
work and in different heat and humidity con- 
ditions. We are told in a footnote “all 
quoted material in this chapter is from the 
same source unless otherwise indicated.” The 
chapter indicates no other sources. Im- 
portant and interesting as Dr. Brouha’s work 
may be, a chapter claiming to deal with 
“measurement of muscular fatigue” is 
hardly adequate if it rests upon a single 
article. Such a chapter should either quote 
the author’s own original work or survey 


Price 7.50 
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research in general upon the problems with 
which it claims to deal. Failing that it would 
be better to refer students to some such 
survey and leave it at that. Perhaps the out- 
standing example of inadequacy occurs on 
page 194, where there are seven lines under 
the heading “Length of Study.” These 
ignore all that is known about the problems 
of sampling and all the well-established 
formule for deciding how many cycles 
should be timed to achieve an accuracy within 
specified limits. The lines read as follows : 
““ No definite rule can be made for the length 
of the time study. When cycles are short, 
many observations are obtained in a short 
time and the study need not be long ; when 
cycles are long, the study must be of greater 
length. When there are variations caused by 
operator, work or conditions, more cycles 
should be observed. Two short studies, 
taken at different times, are better than one 
long study.” This is naive and contrasts 
sharply with the treatment of this matter 
in most textbooks, American and British. 

The general arrangement of the book is not 
always logical. For example, the preface 
refers to ‘“‘ work sampling, formerly called 
ratio-delay,” thus implying that these two 
terms are synonymous. Nevertheless, we 
find separate chapters, one called “ The 
Ratio-Delay Study” and the other “ Work 
Sampling.” These surely ought, both on 
general grounds and for consistency with the 
preface, to be combined. Moreover, the 
arrangement of the material within these two 
chapters is confusing. Statements of general 
statistical theory and descriptions of case 
applications are mixed together in such a way 
that we doubt whether any reader, coming 
new to this subject, could possibly hope to 
understand the general statistical basis of 
work sampling or the detailed applications. 
These chapters should be completely re- 
organised, whenever a further edition of the 
book is issued. 

Inconsistencies, both major and minor, 
are common. One which is annoy- 
ing, though not basically important, is 
that the main title uses the term “‘ Work 
Measurement,” but the book refers through- 
out to “‘ Time Study.” Another small, but 
irritating, example is that on page 118 we are 
told that ‘“‘a 16mm motion picture camera 
should be used,” but three pages later we 
find “ usually a 16mm (sometimes an 8mm) 
projector is used.” This is perhaps a small 
matter—it should have been picked up in 
proof reading—but it is very confusing for the 
reader. The major and most important 
inconsistency, however, occurs in the several 
discussions of “ the one best way ” and of the 
general problem of finding the most efficient 
methods of work. At the beginning of 
Chapter 3, a definition of time study is given 
which includes ‘‘ development in practical 
detail of the best manner of doing (a piece of 
work).” A similar claim is made on pages 
185-6. However, later (Chapter II, page 
130), we are told that “the simo-motion 
chart is the key to the ‘ one best way.’” Yet 
again, on page 386, in summing up the two 
chapters on “ Motion Time Standards,” we 
find: ‘Actually, the best method can be 
worked out in advance, the operators can be 
shown the best method and the foreman or 
engineer can follow up to see that the opera- 
tion is done as planned. This was the 
original use for motion time standards and it 
continues to be its most valuable application 
in determining the ‘ one best way.’” Thus 
separate claims to the same laurels are made 
for time-study, micromotion study and 
motion time standards. This is, to say the 
least, inconsistent. 

Throughout, the book is unsatisfactory 


THE ENGINEER 


wherever statistical techniques or concepts 

arise. One example, on page 194, has already 

been quoted. Others are not difficult to 
find. On page 242, it is recommended that 
the mode should be used and not the median. 

Since the latter has all the virtues (sic) of the 

mode, is nearer to the true arithmetic mean 

and is easy to calculate, this advice is con- 
trary to the best statistical practice. On page 

275 we find the following : ‘ In these appli- 

cations, the conditions of statistical control 

are probably not accurately met ; however, 
by making an empirical application it is 
possible to try for objective measurements 
and progressive refinement. Tests for con- 
formity to the binomial law will consist of 
seeing how the actual and theoretical varia- 
tions, added together, compare with the 
random errors of observation.” The phrase 

“try for objective measurements ”’ is mean- 

ingless in this context and there are no 

statistical tests in which actual and theoretical 
variations are added together. Again, on 
page 311 there is a reference to tests of 

** goodness of fit’ when what are meant are 

the well-known formule for the standard 

error of a percentage or proportion. 

The book is sound enough where it is 
concerned with time-study techniques and 
motion-time standards, and it can be recom- 
mended to those primarily interested in these 
subjects. 

System Engineering. By H. H. Goope and 
R. E. MACHOL. McGraw-Hill Publishing 
Company, Ltd., McGraw-Hill House, 95, 
Farringdon Street, London, E.C.4. Price 
75s. 

DuRInG the past ten years the design of large- 
scale engineering systems has been influenced 
profoundly by the findings of research 
workers in many fields and by advances in 
production engineering. And the term 
“system engineering” has been coined to 
describe the processes of planning and pro- 
gramming which precede the fabrication of 
a system. In this context, large-scale systems 
are assumed to include, for example, analogue 
and digital computers, data processing 
systems, &c. An important factor of system 
engineering is the integration into present-day 
design techniques of such comparatively new 
analytical procedures as information theory, 
linear and non-linear programming, queue- 
ing theory, games theory and cybernetics. 
Although most of the material has been 
published elsewhere the present volume by 
two well-known authorities in the field will 
be warmly welcomed, since it is the first full- 
scale work on the subject. Perhaps a more 
appropriate title might have been “ Some 
Methods of Operational Research,” because 
the emphasis of the book is essentially opera- 
tional rather than technological and the 
sole intention appears to be to introduce the 
reader to the analytical methods mentioned 
above without, at the same time, giving the 
appropriate engineering applications. The 
material is presented in five main parts which 
deal respectively with : 

(i) Examples of large-scale systems and 
the concept of integrated design. 

(ii) An introduction to the theory of 
probability and the analysis of experiments. 

(iii) The so-called “ exterior’ design of a 
system in which environment is studied 
through the applications of probability 
theory. 

(iv) An introduction to analogue and 
digital computers. 

(v) Basic analytical design techniques with 
special reference to control and com- 
munication. 

Distinction between so-called exterior 
system design and interior system design is 
made ; for example, factors extraneous to 
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the physical system, such as the study of the 
basic system requirements and _ related 
Statistics, are regarded as “exterior” as 
opposed to “ interior design ” considerations, 
which concern the specific design of the 
system to satisfy the given requirements. 
The prime objects of the book are, first, to 
familiarise the reader with the language and 
tools of system engineering, and, secondly, to 
stimulate him into further reading in connec- 
tion with specialised aspects of the subject ; 
it is not intended to act in any way as a 
designer’s “guide book.” These general 
objectives are clearly worthwhile in these 
days ef increasing speeialisation, although 
we feel that more discrimination in the 
choice of topics might have been profit- 
able. For example, the excessively brief 
treatment of computers is quite inadequate 
to give the uninitiated even an elementary 
idea of design principles and applications, 
and likewise the chapter on simulators would 
not materially assist, for example, the designer 
of a nuclear power station. 

The book lacks organisation in some 
respects and might have been reduced in 
size and scope without unduly decreasing 
its worth. For example, servo-mechanism 
theory is introduced in two distinct chapters 
completely dissociated from each other and 
the same applies to simulation. The related 
subject of cybernetics is rather academic and 
in its present form would not be of much 
use to the practising systems engineer. On 
the other hand, in a book of the present 
magnitude and scope, the first of its kind 
in the field, it would be quite impossible to 
please everybody, and the authors have made 
an admirable attempt to do so. Of special 
note are the following chapters :—Chapters 
1-3, on the “nature of the problem” ; 
Chapters 21-24, in which the basic concepts 
of queueing theory, games theory and servo- 
mechanisms theory are introduced ; Chapter 
30, which discusses the problem of designing 
control systems in which human operators 
form an integral part ; and the final chapter, 
which deals with some of the problems of 
mariagement. These and several other 
chapters are well written and will prove useful 
to designers who are interested in large-scale 
development programmes. 

The book is well presented and illustrated 
It is recommended to engineers as a sound 
introduction to some of the more sophistica- 
ted analytical procedures, arising in system 
engineering, which will have an increasingly 
important influence on engineering design in 
the future. 
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Reconstruction in the North 
Staffordshire Coalfield’ 


By R. W. SCURFIELD, B.Sc. 


T= importance of the North Staffordshire 
Coalfield in the plan for future coal mining in 
Great Britain is due to the extent of reserves of 
high quality coal in the area and, in particular, to 
the fact that a considerable proportion of the 
reserves is suitable for carbonisation. 

Briefly described, the coalfield is in the form 
of a triangular syncline, with a north-south axis 
pitching southwards with highly inclined western 
and eastern flanks. The active and proved area 
of the coalfield is some 85 square miles. The 
total thickness of the productive coal measures 
in North Staffordshire is over 1500 yards. In 
the middle of the syncline the productive beds 
are overlain by the upper non-productive 
measures. As would be expected with a structure 
of this nature, the coalfield is divided up by a 
considerable number of large faults. In addition, 
the degree of minor faulting is substantial in 
certain parts of the coalfield. In the area now 
being exploited the full dip at the coal face varies 
from 1 in 1-8 to level, though the average is 
about 1 in 4-5. 

It is estimated that the total reserves of all 
types of coal down to a depth of 1300 yards 
amount to 1400 million tons. Of these, over half 
are in carbonising seams lying between 900 yards 
and 1300 yards. The greater part of the more 
valuable reserves of carbonising coal all lie 
below 1000 yards. 

The coalfield is one of the richest in Western 
Europe. The superficial area may not be great 
but the density of coa! is very high. The average 
number of workable coal seams in the series 
over the coalfield is twenty-five, with a total coal 
thickness of 100ft. 

The output from the collieries in the North 
Staffordshire area in 1956 was 6,136,284 tons, in 
addition to which small mines contributed a 
further 277,725 tons. 

The coalfield underlies the five towns of the 
Potteries and the borough of Newcastle under 
Lyme. These comprise a most compact industrial 
area with a population of 344,000. The sub- 
sidence problem has a very considerable influence 
on the plans for reconstruction and operation of 
the coalfield. 


PROBLEMS OF THE COALFIELD 


The major mining problems of the coalfield, in 
addition to that of subsidence, are those asso- 
ciated with depth. With deep workings, getting 
a shift of men from the surface to the coal face 
and back again at change of shifts in the minimum 
time possible is of extreme importance. Minutes 
lost in travelling time with a shift of 1200 to 1500 
men are very expensive. 

The virgin rock temperature at 900 yards deep 
is approximately 95 deg. Fah., and at 1300 yards 
it is 115 deg. Fah. A considerable proportion of 
the workings in the area are below 900 yards 
deep, and the proportion is steadily increasing. 
The deepest workings in the coalfield have 
already reached 1300 yards. Certainly one of 
the major problems of the coalfield is to find 
means of maintaining satisfactory atmospheric 
conditions at the working face at a depth of 1100 
yards and below. 

Gas emission is high. The rate of emission 
varies substantially from one seam to another and 
from one coal face to another, according to con- 
ditions, but emissions of over 2000 cubic feet 
per ton of output have been recorded; 800 
cubic feet per ton is common in the deeper seams. 

Dust is a most serious problem. The workings 
at depth are all relatively dry and the deeper 
seams are comparatively friable. Means for 
overcoming the dust menace have to be borne in 
mind in connection with all mining operations. 
Spontaneous combustion is associated with a 
number of seams in the series. 

Compared with the figure for the country as a 
whole, the coal face productivity is high. The 





* Abstracts from a paper presented to the annual general 
meeting of the Institution of Mining Engineers, July 24. 


degree of mechanisation at the end of 1956 was 
over 20 per cent. Face mechanisation will 


‘ increase still further in the near future, and it will 


be surprising if the figure for 1960 does not exceed 
50 per cent. 

The shifts per 100 tons show that the “‘ Trans- 
port’’ and “ Surface’’ categories need urgent 
attention. The reconstruction of the coalfield 
must bring about a radical improvement in the 
efficiency of these two categories. The low 
transport efficiency will be readily understood 
when it is realised that at almost every colliery in 
the coalfield the majority of producing faces are 
at a lével well below that of the pit bottom—as 
much as 300 yards in some cases. Costly dip 
haulage systems have to be operated to maintain 
production, and these systems are continually 
extending as reserves are worked out. 

For a variety of reasons the surface efficiency 
islow. Ata number of collieries coal preparation 
plants intended to prepare the best seams are 
now being 6perated in an attempt to prepare the 
lower quality seams. Electrification has not been 
adopted extensively up to now, for a number of 
reasons—possibly the most important being the 
difficulty of designing a satisfactory electric 
winder for winding comparatively light loads 
associated with tub winding in comparatively 
small deep shafts. Many of the collieries suffer 
from antiquated surface layouts which have 
been in operation for many years. The power, 
heat and light cost for the area in 1956 averaged 
6s. 5-1d. per ton. 

The national importance of the coalfield is due 
to its reserves of carbonising coal. Under the 
national plan the area output capacity is to be 
increased to 9,000,000 tons per annum by 1968. 
The actual figure in 1956 was 6,136,284 tons. 
Thus the reconstruction programme has to 
provide for a 50 per cent expansion of output in 
addition to replacement. 

The programme includes six major schemes of 
reconstruction—four with an annual capacity of 
1,250,000 tons, one for 1,500,000 tons and one 
proposed combined mine with a capacity of 
2,000,000 tons. The proposed annual capacity of 
these six reconstructions is 8,500,000 tons out 
of the area’s total of 9,000,000 tons by 1968. 


REQUIREMENTS OF RECONSTRUCTION PLAN 


To provide an adequate solution for the future 
of the North Staffordshire coalfield the recon- 
struction plan has to fufil six basic requirements. 
These are to provide for :— 

(i) The increase in area output capacity from 
6,000,000 tons per annum to 9,000,000 tons per 
annum by 1968. 

(ii) Satisfactory ventilation for the working of 
the many millions of tons of first-grade 
carbonising coal lying between 900 yards and 
1300 yards. 

(iii) Means whereby solid stowing can be 
applied anywhere within the working coalfield 
where its application is indicated in order to 
minimise subsidence damage. 

(iv) Rapid and efficient transport of men and 
materials from the surface to the coal face. 

(v) An efficient system of coal transport from 
the coal face to the railway wagon or road 
vehicle. 

(vi) Facilities for the proper preparation of the 
output for the market. 

The basic requirements of the North Stafford- 
shire plan can best be met by four main develop- 
ments. The first is the sinking of shafts down toa 
depth below that of the lowest workings. The 
second is the adoption of level main haulage 
systems so that all coal and stone and stowing 
dirt are transported in mine cars on level roads 
by locomotive haulage, with conveyor transport 
between the face and the mine car on the level. 

The third is the introduction of horizon 
mining so that each district of the colliery is 
served by two level haulage systems, the lower 
one on which the coal is hauled and the upper one 
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which is largely used for stowing dirt and 
materials transport. The concentration of 
seams in North Staffordshire is such that at 
most of the large collieries one top ventilation 
and stowing horizon and two _ production 
horizons, with a fourth horizon in development, 
will always be necessary if output is to be main- 
tained. 

The fourth is the introduction of cage and 
balance weight winding as the essential comple- 
ment to multi-level horizon mining. 

The shaft sinking programme for the area is 
considerable. Since vesting date one 24ft dia- 
meter shaft has been completed to 1136 yards ; 
one shaft has been deepened from 750 yards to 
1100 yards; one 12ft 6in diameter shaft, 856 yards 
deep, is in process of being widened to 20ft ; and 
one 16ft diameter shaft is now being deepened. 
Shaft sinking preparations for another 24ft 
diameter shaft, 1150 yards deep, have been 
started. 

The shaft sinking to be carried out in the next 
ten years includes five new 24ft diameter shafts, 
all of which will be between 1050 yards and 1150 
yards deep in the first instance. In addition, 
there will be three major deepenings of existing 
shafts. 

The eventual depth of most of these new 
shafts will extend to 1300 yards. The shafts 
will be equipped with winders designed to 
operate from this depth. 


LEVEL HAULAGE AND HoriZON MINING 


From the description of the geological struc- 
ture of the coalfield it will be clear that no system 
of main coal haulage in the seams, be it on ropes 
or conveyors, is likely to remain efficient over 
many years. Initially results may be most 
satisfactory, but after a time with continual 
extensions, inevitably to the dip and across 
faults, the system must become uneconomic. 

The only system which provides a satisfactory 
long-term solution to the coal haulage problem in 
North Staffordshire is that based on level main 
haulage roads, driven for the most part in stone 
to which are linked conveyor systems in sub- 
sidiary seam roads, inclined stone roads or staple 
shafts. With such a level main haulage, mine cars 
and locomotives provide the maximum flexibility 
and efficiency. 

When the colliery reconstruction schemes now 
envisaged for North Staffordshire are in full pro- 
duction, the underground haulage systems will be 
required to deal with the transport of upwards of 
3,000,000 tons per annum of stowing dirt from 
the surface to the working face. 

For the consistent operation of solid stowing on 
any coal face, it is of the greatest importance that 
the stowing system should be independent of coal 
filling. It is equally important that the coal and 
stowing dirt transport systems should not be 
dependent one on another. With coal transport 
at the lower horizon and stowing dirt at the upper, 
this separation is achieved on the locomotive 
systems underground. It is equally important 
that the independence of the two systems should 
extend right through to the coal preparation 
plant and the dirt preparation plant. 

In most of the reconstructions one shaft is 
being reserved for coal winding and one for 
stone, stowing dirt and materials. The separation 
will be made in the pit bottom. In most cases 
there are to be two winders on coal continuously 
and one on stone and stowing dirt. The 
surface circuits will normally be separate, but 
facilities will be provided so that occasional 
cars of stone wound with the coal can be diverted 
out of the coal circuit and taken to the stone 
tippler, and vice versa. 


CAGE AND BALANCE-WEIGHT WINDING 


As a means of winding from considerable 
depths, the cage and balance-weight winding 
system appears at first sight to be totally unsuit- 
able. Compared with the usual two-cage system 
to wind a given output from one level, with cage 
and balance weight either the winding cycle has 
to be halved or the payload doubled. The former 
is impracticable, due to excessive acceleration 
and shaft speeds, so the latter solution has to 
be adopted. As a result, the size and first cost 
of the winding equipment is increased sub- 
stantially. The power cost per ton of mineral 
raised is, strangely enough, hardly affected. 
There have to be very good reasons for adopting 








Aug. 2, 1957 


the cage and balance-weight winding system to 
justify this additional first cost. 

A standard cage and balance-weight winder is 
being adopted for North Staffordshire. This 
winder is designed to raise 240 tons per hour from 
1200 yards in 24-ton mine cars, with a payload of 
20 tons and a balance weight of 35 tons. The 
winder is being designed to raise the same pay- 
load from 1300 yards. The winder will be a 
multi-rope friction type with a 16ft drum, using 
four 13in locked coil ropes, with a single direct- 
coupled, 3300 h.p. motor, using the Ward- 
Leonard system. 

Considerable thought has been given to evolv- 
ing a pit top circuit suitable for the new shafts 
with the two cage and balance-weight winders. 
In the pit top layout which is to be adopted at 
the double winder cage and balance-weight coal 
shafts a very simple turntable circuit is provided 
for each cage, and each circuit operates inde- 
pendently of the other. Provision is made for 
turning out any cars of stone wound with the 
coal at the fulls turntable. Similarly, if it is 
necessary to introduce empties or materials, 
provision for this is made at the empty turntable, 

In most cases the coal wound at the shaft may 
be either general purpose or cabonising, and pro- 
vision is made to separate these coals at the 
tippler. A simple change-over chute has been 
designed for this purpose which should be almost 
foolproof and reduces the extent of the feeder 
conveyors beneath the tipplers to a minimum. 


VENTILATION 


The ventilation of the deep workings in North 
Staffordshire presents two major problems. The 
workings have to be adequately ventilated to keep 
the methane content of the air within permissible 
limits, and, at the same time, reasonable climatic 
conditions for men working underground have to 
be maintained. 

The quantities of air to be passed in the shafts 
of the reconstructed pits are considerable. Fora 
colliery with a saleable output from the deeper 
seams of 5000 tons per day, it is expected that a 
quantity of some 800,000 to 900,000 cubic feet 
per minute will be required at the fan. With the 
horizon layout envisaged for these collieries, 
a water gauge of 15in to 20in will be necessary. 

To pass 800,000 cubic feet per minute through 
a 24ft diameter shaft necessitates a shaft air 
velocity of nearly 2000ft per minute, and any 
advantages which can be got from shaft layout to 
reduce ventilation pressure drop in the shaft will 
be taken. The cage and balance-weight arrange- 
ments for two winders in the 24ft diameter shaft 
with two long cages on rigid guides and the 
balance weights on ropes, will give a shaft layout 
with a comparatively low ventilation resistance. 
The more normal shaft layout for a four-cage 
arrangement with rigid guides is not so satis- 
factory. Streamlined fairings of the buntons will 
be considered. 


STANDARDISATION 


It will not be possible to complete the recon- 
struction programme for North Staffordshire 
within the ten years unless a considerable degree 
of standardisation is adopted. Apart from any 
other advantages to be got from standardisa- 
tion, staff shortages will make it essential. The 
first two major schemes for the coalfield are now 
well advanced, and there was neither the experi- 
ence nor the time available to standardise layouts 
or equipment before, the first phases of each of 
these reconstructions had to be planned and 
settled. Fortunately, it has now been possible 
to introduce some elements of standardisation 
in the later schemes. 

After considerable investigation it has been 
found that most of the new electric winders 
required for the major reconstructions fall into 
two categories. Within the next ten years eight 
to ten four-rope friction winders will have to be 
installed. The second standard winder will be 
normally for service shaft duty and will be some- 
what similar, but with a 14ft drum and a 3000 h.p. 
motor. In the same period, five of these winders 
will have to be installed. 

The standard pit top circuit will be used for 
four, possibly five, of the new shafts, The design 
of stowing dirt preparation plant will also be 
standardised. 
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Atomic Energy Authority’s Report 


THE third annual report of the U.K. Atomic 
Energy Authority has been presented to Parlia- 
ment. Several important developments are 
mentioned. Particular attention is drawn to the 
opening of Calder Hall* by Her Majesty the 
Queen on October 17, 1956. At a conference on 
the day of presentation of the report to Parlia- 
ment, Sir Christopher Hinton was asked what 
snags had been met at Calder Hall. He replied 
that this was the dullest process plant he had ever 
had to deal with ; the only teething troubles he 
mentioned were the unexpectedly high leakage of 
carbon dioxide and the effects of creep in fuel 
elements. He emphasised that Calder Hall was 
optimised for plutonium production, and that 
electric power was merely a by-product. Cost 
figures for power generation were therefore 
misleading. 

The report refers to collaboration with the 
Admiralty in planning the land-based prototype 
of a submarine reactor, to be built at Dounreay. 
The design for this pressurised-water reactor is 
in the hands of the Vickers/Rolls-Royce/Foster 
Wheeler group, but the Authority is responsible 
for the physics of the system, the production of 
fuel elements, corrosion studies, component test- 
ing and: shielding investigations. The technology 
is quite different from that of a gas-cooled reactor. 
Enriched uranium fuel elements are to be used, 
and good progress is reported in their develop- 
ment. Representatives of the Authority serve on 
the Admiralty Committee considering nuclear 
power for the propulsion of merchant ships. 
Nuclear fuel costs well below the current price of 
oil (halfpenny per shaft horsepower-hour) are 
expected in the large graphite-moderated, gas- 
cooled power station installations, and it is 
thought that the bigger ships such as tankers 
could use a reactor on the lines of Calder Hall. 
New systems need to be developed for smaller 
ships, however. Power units of the kind being 
considered for marine use may also turn out to be 
suitable for the export market, a large part of the 
demand being for units of about 30MW. 

Harwell has continued 
its search for ways of 
controlling thermo- 
nuclear reactions. The 
problem is to _ heat 
hydrogen isotopes to 100 
million deg. Cent. (at 
which ‘emperature sepa- 
rate nuclei fuse’ into 
single heavier nuclei and 
release energy) while 
isolating the gas from 
the walls of the container. 
This very high tempera- 
ture must be sustained 
long enough for the 
energy output to exceed 
the input. 

Three new reactors, 
LIDO,t DIDOt{ and 
NERO,§ were put into 
commission at Harwell 
during 1956-57. The 
first is a 100kW “‘ swim- 
ming pool”’ reactor for 
work on shielding, par- 
ticularly of the lighter 
kind needed for ships. 
DIDO is a 1OMW high- 
flux reactor for testing 
moderator materials, 
coolants and fuels. The 
physics of more ad- 
vanced graphite-mod- 
erated reactors, cooled 
either by gas or liquid 
metal, is studied in 
NERO. The greater 
part of Harwell’s work 
is devoted to reactor 
technology. 

The gas-cooled graph- 
ite-moderated _reactor 


* THe ENGINEER, October 5, 
12 and 19, 1956. 

+ THE ENGINEER May 4, 1956. 

t THe ENGINEER, December 
7, 1956. 

§ THE ENGINEER, March 29, 
1957. 
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principle has improved on acquaintance more 
than had been thought likely ; the Authority is 
not now confident that the sodium-graphite 
system is advantageous enough to build a proto- 
type reactor. By using uranium oxide ceramic 
fuels and beryllium canning it is hoped to raise 
the operating temperature of the fuel elements in 
the gas-cooled reactor from 400 deg. to 600 deg. 
Cent. In this way the output of a two-reactor 
power station could be increased from 300MW 
to 800MW. 

Intensive work is proceeding on a thermal 
breeder reactor operating on the uranium-233/ 
thorium cycle; here fissile uranium-233 is 
burned in the core, and released neutrons produce 
more uranium-233 by transmutation of thorium. 
Ceramic uncanned fuel is required, able to with- 
stand temperatures up to 800 deg. Cent. 

Sales of radio-isotopes increased by 12 per cent 
during the year, amounting to about £541,000. 
Exports went to fifty-two countries. New appli- 
cations of specific isotopes continue to be found. 
Pebble movements on beaches and under coastal 
waters have been traced, a cheap method for the 
continuous determination of sulphur and lead 
contamination in hydrocarbon oil processing has 
been developed, tracers have been used to mea- 
sure throughput, hold-up and recirculation in 
cement and fertiliser plants, and such devices as 
liquid-level indicators and soil density meters 
have been produced. 

The great activity of the Weapons Group is, 
of course, common knowledge, and it is reported 
that all promised dates have been met success- 
fully. Two important research facilities have 
come into operation during the year, a Van der 
Graaf accelerator (see illustration) and a large 
computer. In the Van der Graaf machine a 
continuous non-conducting belt carries an electro- 
static charge from the base to the polished dome 
at the top. The potential on the dome can be 
built up to 6,000,000V. The final potential can 
be kept constant within +1kV, and is used to 
accelerate beams of particles to high energies, the 
ions themselves being produced inside the dome 
and accelerated down through the column into 
the room below. 


6,000,000-volt Van Der Graaf high-voltage electrostatic generator at'Aldermaston. 
The constant energy beams of particles produced in the generator are used to 
bombard different materials, to initiate nuclear reactions, and so to obtain a 


better understanding of atomic nuclei. 
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Radio Observatory 


Sir Edward Appleton opened, on Thursday last week, the 


Mullard Radio Astronomy Observatory of the Cavendish 


Laboratory, Cambridge. 


large aperture synthesis aerial systems, and the moving 
element of one for the study of radio stars is shown here. 
It obtains high resolution by use of the interferometer 
principle. The rails seen are not horizontal but truly straight 


throughout their length of 1000 ft. 


pie pmtendl work in radio-astronomy was 
started soon after the war, both in Cambridge, 
under Mr. Martin Ryle, and in Manchester, 
under Professor A. C. B. Lovell.* Mr. Ryle, at 
Cambridge, began the development of special 
types of radio telescopes which have been used 
for detecting the astronomical bodies known as 
** radio-stars,”’ and for investigation of the sun. 
Even this earlier work made possible the detection 
and measurement of almost 2000 radio stars, and 
the results suggested that many of these might be 
at greater distances than the most remote objects 
observable with optical telescopes. 

In 1955 the University of Cambridge received 
from the Mullard company an offer to provide, 
over a period of ten years, the sum of £100,000 
for the purpose of continuing and extending the 
work in radio astronomy which is being done by 


~ * See THe ENGINEER, July 5, page 7. _ 


The open rural site includes two 
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the Cavendish Laboratory. Principally with 
this benefaction, a new observatory, to be known 
as The:Mullard Radio Astronomy Observatory, 
has been established a few miles from Cambridge. 

With the help of the Mullard benefaction, the 
Cavendish Laboratory has been able to acquire 
the site at Lord’s Bridge and to erect on it a new 
radio telescope capable of investigating and 
observing radio stars far beyond the reach of the 
earlier instruments. It is expected, in fact, that 
the new telescope will enable observations to be 
made which have hitherto been impossible to 
achieve. 

This telescope uses the principle of “* aperture 
synthesis”? to obtain high angular resolving 
power, the objects being sufficiently ‘‘ bright ’’ for 
a large aerial not to be needed to obtain an 
adequate signal-to-noise ratio. In this technique 
the reception pattern of a large aerial is built up 





Aerials used in the study of solar radiation are seen in front of the observatory building 


. 
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by integration of the receptions of two small 
aerials which are moved in such a way as to 
cover, between them, the entire area. If the 
variation of the signal across the area is linear, 
this can be done by moving the aerials solely 
along two lines at right angles. 

Theareais covered completely whena line joining 
the two aerials have taken up all possible lengths 
and orientations within the area, and this may be 
achieved by moving them along two straight lines 
at right angles to one another. In practice one of 
these lines is completely filled by one long aerial 
array, and only on the other is a moving aerial 
used. The aerials are connected to a receiver, 
which measures their amplitude and relative 
phase. Addition of the records taking account 
of phase, can then produce the same record as 
would be obtained from a completely filled 
aperture. 

The resolving power even of the large aerial 
that can be simulated by this method does not, 
however, satisfy the standards of accuracy in 
angular measurement required, and for this 
reason interferometry is invoked, two aerials 
being set up at a known distance and direction 
apart and the phase difference between their 
signals examined. In accordance with this 
principle, the track of the moving aerial does not 
cross the fixed aerial, as can be seen in the dia- 
gram. The method of operation is to set the 
moving aerial at one end of its track, incline 
both aerials to the desired angle of declination, 
and record incoming signals for twenty-four hours 
or until a satisfactory record is obtained : the 
moving aerial is then advanced 10ft and the 
process repeated. The technique may be briefly 
described by saying that the fixed aerial provides 
a standard for comparison of the signals received 
at various positions of the moving array: the 
accuracy required is such that the lengths of 
aerial feeders are controlled within lcm. The 
operation of synthesising the observations is, of 
course, performed by a computing machine, the 
EDISAC being used. 

For the study of the radiation coming from 
intergalactic space, a second aerial system has 
been erected. This receives energy of wavelength 
7:9m and has a “ pencil ’’ beam of 1 deg. by 
1 deg. to half intensity :. the moving aerial is 
sufficiently light to be portable and does not 
move on tracks. The dimensions of the array are 
considerably larger than for the radio-star 
interferometer. 

There are also on the site several simpler aerial 
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Interferometers for 
Sunspot Investigations 
(5, 6,7,8 &9) 


Interferometers for 
Measuring Diameter \ as MAIN 
of Radio Sources a 9 OBSERVATORY 999 
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(a) pion interferometer employing aperture synthesis. 
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It has the same resolution as two aerials each of size 800ft 


(b) Pencil beam instrument which uses aperature synthesis for investigation of galactic radio emission. It has the same 


resolution as a paraboloid 2000 feet in diameter. 


Arrangement of aerials at Mullard observatory 


systems which can have high resolving power by 
virtue of the area available on the site. In our 
illustration there can be seen, outside the observa- 
tory building, aerials for the reception of solar 
emissions. 


AERIAL CONSTRUCTION 


The radio-star aerial is tuned to 1-7m wave- 
length and has a parabolic section 65ft from tip 
to tip : the fixed section is 1450ft long*and the 
moving section 190ft long. The fixed section 
stands on towers of zinc-sprayed steel angle, 
assembled with cadmium-plated bolts, and 
grouted into massive concrete foundations. The 
reflector is carried on welded frames of steel 
tubes, which can be swung 60 deg. on either side 
of the vertical. They are rotated by chains 
passing over indented pulleys, the bight of the 
chain being kept tight by a hanging weight, and 
each is moved by its own synchronous motor. 
The several frames are kept in phase by arranging 
the control gear so that each pulley moves one 





Fixed aerial of the radio-star interferometer under 
construction : the yy be rotated through 


revolution at a time, the pulley having a cam on it 
to stop the motor: each step represents about 
2 deg. change in declination. Fine adjustment is 
attained by stopping the movement in between 
these checks. The reflector is formed by gal- 
vanised steel wires at intervals of a few inches : 
the reflector is kept tight regardless of temperature 
by weights pulling the end frames outward, the 
intermediate ones being allowed to float. The 
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tension is taken by bracing wires rather than the 
fine gauge wires actually forming the reflector. 

The moving aerial runs on six rails, resting on 
piles driven into the underlying clay : it is note- 
worthy that these rails define a plane and do not 
conform to the curvature of the earth. (The 
departure from the horizontal is of the order of 
tin.) The outer pair at each side carry towers 
which have one degree of freedom only, move- 
ment along the rail : above each of the inner four 
rails is a tower which is free to move longitudinally 
and to roll. Each of the four separate towers is 
traversed by a synchronous motor and exact 
alignment is again preserved by stopping all 
motors at fixed intervals, in this case defined by 
pegs in the track every 10ft. There is no safe- 
guard against the failure of any one motor, but 
the .wire bracing joining the towers is strong 
enough to tow a tower without sustaining damage. 

Each tower carries an inclinable aerial frame 
in the same manner as for the fixed array : the 
aerial proper is a dipole, and it is possible to 
move it within the parabola if a change of 
frequency is necessary. This aerial system was 
built by D. Mackay of Cambridge. 

The long-wave aerial is larger but of much 
simpler construction. The reflector has only an 
approximate parabolic form, and the frame is 
built up of aluminium “‘ Dexion ”’ slotted angle. 
Each frame is attached by a single bolt to a stake 
in the ground : they were erected and wired with 
one arm horizontal, and when the first frame was 
pulled up to face the zenith the entire row, 
3200ft long, followed in sequence. The frames 
each have an aperture of 40ft : the moving aerial 
is built up in four separate sections 10ft long, and 
each weighs only 1 cwt. The moving aerial can 
be dismantled, moved and re-erected by four 
people, and it is proposed to fit bicycle wheels to 
the light, clumsy elements, to allow two people to 
carry through the job. 


Lightweight Diesel Railcars 


A TUBULAR steel integral form of construc- 
tion has been developed for the lightweight 
diesel mechanical railcars which are being built 
by the Gloucester Railway Carriage and Wagon 
Company, Ltd., for the British Transport Com- 
mission. These railcars for suburban services 
are intended for operation in twin sets, compris- 
ing one motor coach and one driving trailing 
coach, providing seating accommodation for a 
total of twelve first and 107 second-class 
passengers. Each of the cars is 57ft 6in long with 
bogie centres at 40ft, the driving motor coaches 
weighing 30 tons and the driving trailing coaches 
25 tons in working order. The power equipment, 
following standard practice, comprises two 
11-31-litre A.E.C. diesel engines rated at 150 
b.h.p. at 1800 r.p.m., and coupled through four- 
speed epicylic gearboxes and shafts to the inner 
axle of each bogie of the motor coach. One of 


the new car sets can be seen in our illustration. 
Their interior finish and accommodation comply 
with the high standards of comfort and efficient 
layout which have been set for modern diesel 
railcars in this country. A large driver’s cab 
at each end of the twin-car sets has its controls 
and instruments arranged to provide ease of 
driving with clear unobstructed vision. 

When the vehicles were being designed it was 
decided that, in order to obtain good acceleration 
characteristics for a loaded twin-car set with the 
power available, it would be necessary to pay 
particular attention to weight saving, whilst pro- 
viding a robust form of construction to give a 
long working life. To attain these features an 
integral form of construction assembled frém 
welded units was decided upon. Such a con- 
struction, however, presented a number of design 
problems as the coaches had to conform to the 





Diesel-mechanical railcars with bodies of lightweight tubular steel integral construction 
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British Railways C.1. loading gauge. In this 
gauge a full 9ft width over the panels changes 
abruptly to 7ft Ilin over the solebars at floor 
level. A form of construction to overcome these 
difficulties was developed in collaboration with 
T.I. (Group Services), Ltd. It incorporates 
tubular pillars which are built into the solebars 
and cranked at floor level to provide for the 
change in width. With this design the whole of 
the vertical loads are distributed into, and reacted 
by, the whole depth of the coach body side, 
including the solebars. 

It was shown by calculation that the forces 
on the pillars were highest around the floor level 
and determined the wall thickness of the square 
section tubular pillars in that region. At the 
cantrail, however, this wall thickness was greater 
than that actually necessary, and it was decided to 
save weight by using butted drawn tubes, which 
could be supplied with the required variation 
in wall thickness whilst providing adequate 
strength in the different regions. The butted 





The pillars of 


Body side unit in welding fixture. 

butted square section steel tubes, as can be seen, are 

sharply cranked at floor level to provide for the gauge 
requirements 


tubes which have been used for the pillars have a 
constant thickness over the bottom 18in, and 
the wall thickness then tapers over a length of 
12in. Thereafter, the thickness remains constant 
at the thinner gauge up to cantrail level. The 
use of this cranked butted tube for the body side 
pillar overcame the load gauge problem at solebar 
level, saved weight, and enhanced the stability 
and efficiency of the body side by permitting a 
good pillar attachment. The shape and arrange- 
ment of the tubular pillars along the body side can 
be seen in our second illustration, showing a body 
side in course of assembly on a welding fixture. 

Tubes have also been used to form the bases 
of the fabricated solebars of the coaches, and a 
stiff, deep box forming each cantrail has been 
fabricated from cold formed sections generally 
of “Corten”’ steel. These framing members 
are joined by welding to form a unit with these 
side panels also attached by welding. As can be 
seen from our illustration, the resultant appear- 
ance of the body side of the coaches is quite 
pleasing and the design adopted has provided 
an integral truss. 

The coach floors are built up of 57ft long, 
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longitudinally corrugated, sections of cold rolled 
steel and each floor is designed to sustain both 
the buffing and draw loads, and supports 
passenger loads between crossbars. The bolster 
headstocks and buffing gear support structures 
are fabricated as unit assemblies from steel tube, 
sheet and plate. Diffusion of buffing and draw 
loads into the corrugated steel floor is achieved 
by incorporating tubular longitudinals imme- 
diately behind the buffing and draw gear. In 
order to assist the diffusion of end loads into the 
floor, and to save weight, these longitudinals are 
of butted tubes having a wall thickness which is 
greater at the headstocks. 

The body end and roof of each coach between 
the cantrails follow generally standard British 
Railway coach practice and the cantrails serve as 
the main load-carrying members. 

The main structural components of the vehicles 
are assembled by a combination of riveting and 
welding to facilitate repairs or, if required, 
replacement of certain of the major units without 
difficulty. 

Each complete body shell weighs only just over 
6 tons 7 cwt and in order to prove that the design 
satisfied the British Transport Commission 
strength requirements it was decided to test a 
shell, using electrical resistance strain gauges to 
determine stress levels at selected points. For 
this purpose a shell was taken out of the produc- 
tion line and set up in such a way as to represent 
the actual conditions of body support which 
exist in service, and a special testing rig was 
erected for the purpose of applying a com- 
pression load to the side buffers. On this shell 
the vertical load was applied by iron bars laid 
to represent a distributed passenger load. The 
end buffing load was applied by a hydraulic ram 
at the driving end of the coach, acting on an 
equalising beam which, in turn, acted on the 
side buffers. Another beam on rollers was held 
against the buffers at the non-driving end of the 
coach by four tie bars running the length of the 
coach.and reacting the ram thrust of the driving 
end. A series of strain gauges was attached to 
these tie bars to measure the force exerted 
by the ram, which was also checked by 
pressure gauge. 

The test programme included the following :— 

(a) A uniformly distributed load of 174 tons, 


Small 


Hip launch/tug ‘‘ Efgee ’’ has been completed 
recently at the yard of P. K. Harris and Sons, 
Ltd., Appledore, for the F.G. Towage Company, 
Ltd., to the designs of Burness, Corlett and 
Partners, Ltd. The launch, seen in our illustra- 
tion, has a length between perpendiculars of 
40ft 10in by a breadth moulded of 12ft 2in by a 
depth moulded of 5ft Sin and a loaded draught 
of 4ft 3in. The air draught is 4ft 6in. Four 
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15 tons of which was applied and removed a 
minimum of five times during the course of the 
test programme. 

(b) An end buffing load of 80 tons which was 

applied and removed a minimum of five times 
during the course of the tests, a uniformly dis- 
tributed load of 24 tons remaining in the coach 
as a Settling vertical load the whole time. 
. (c) A combination of the above, i.e. a total 
uniformly distributed load of 174 tons, together 
with an 80-ton buffing load. This combination 
was applied once. 

A complete and detailed analysis of the results 
cannot be given in full here, but the makers state 
that the tests showed that the attention paid to 
the joints of pillars to solebars and cantrail, 
together with the use of butted tubular pillars, 
was justified. The vertical deflection of the coach 
at the solebars, midway between bogie centres, 
under a load of 15 tons, was only 0-13in, and the 
inward movement of the body sides at the waist 
rail of the bolster quarter, door quarter, and 
single pillar at the coach centre line was 0-031in, 
0:055in and 0-10lin respectively. These 
figures combine to show that the applied loads 
were reacted by the whole depth of the body side 
without distortion of the coach cross sections. 
Further, the stresses recorded in the pillars did 
not show any sudden change of stress level 
around the crank at the solebar. 

Gauges located on the corrugated floor and 
the buffing gear support structure showed that 
the butted tubular longitudinals immediately 
behind the buffers diffused the end load into the 
whole width of the floor efficiently. The appli- 
cations of the combined vertical load and 80 
tons buffing load caused the coach to contract 
elastically 0-46in over its length, and no part 
of the structure suffered any permanent set. 

In order to produce the eighty vehicles on 
order from British Railways, the company has 
laid down unit fabricating stations and a 
comprehensive group of welding fixtures to 
ensure the accuracy necessary for the form 
of construction adopted. The use of locating 
and holding fixtures, combined with the jigs 
used in producing individual component parts, 
facilitates and speeds manufacture to close 
tolerances, both in making the units and in the 
final main component assembly of the vehicles. 


Craft 


watertight bulkheads divide the hull, which is 
built to the designers’ ‘‘ Hydroconic”’ form of 
construction employing a double chine, into 
fore peak, crew cabins, engine-room, store 
space and aft peak. The power unit con- 
sists of a Foden F.D.6 six-cylinder, two-stroke 
diesel engine, of 85mm bore and 120mm stroke, 
coupled to a Thornycroft hydraulically operated, 
reverse/reduction gearbox of 2:85 to 1 ratio. 





Launch/tug ‘‘ Efgee ’’ running free 
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At 1800 r.p.m. the engine has a continuous output 
of 100 s.h.p., and it is expected that the time 
between major overhauls will be not less than 
5000 hours. The overhaul arrangements are based 
on the replacement of the complete unit, which 
can be carried out within twenty-four hours. On 
trial the tug attained an average mean speed of 





Sudan Government’s tug ‘‘ El Tigeel ’’ on trial 


8-7 knots with the engine running at 1800 r.p.m. 
and the static bollard pull achieved was 1-35 
tons. The time taken to stop the tug from full- 
speed running free was found to be fifteen 
seconds, and steering trials showed that the dia- 
meter of the turning circle was about two boat 
lengths. 

Also constructed on the “ Hydroconic” 
system are the two tugs “‘ Arthur ”’ and “‘ Varco,” 
which were built by T. Mitechison, Ltd., at Gates- 
head, for Samuel Williams and Sons, Dagenham. 
The “ Arthur ’’ has a length overall of 72ft 3in 
and a length between perpendiculars of 66ft by 
a breadth moulded of 18ft 3in and a depth 
moulded of 9ft 6in, the draught aft being 





THE ENGINEER 


nected by a traction pattern hydraulic coupling. 
On trial a running free speed of 9:47 knots was 
recorded and a static bollard pull of 7-25 tons 
measured by dynamometer. 

Another. tug recently completed is the “ El 
Tigeel,’’ which has been built at the Berwick 
shipyard of the Fairmile Construction Company, 
Ltd., for the Sudan Government and for duties 
at Port Sudan. Built of steel, the tug, which 
can be seen in our illustration, has the follow- 
ing dimensions :—length overall, 74ft 10in ; 
length between perpendiculars, 69ft; breadth 
moulded, 18ft 6in; depth moulded, 9ft 3in; 
maximum draught, 8ft. 

Subdivision of the hull provides for 
forward and aft ballast tanks, a crew 
space forward, an engine-room having a 
transverse cross bunker of 10 tons capa- 
city at the fore end, and a hold immediately 
aft. Hydraulic deck gear is fitted and two 5-ton 
spring towhooks, one fitted aft of the funnel and 
the other fitted at the aft end of the casing. 
Goodyear rubber fenders having an outside 
diameter of 15in and an inside diameter of 74in 
are placed forward around the stem, which has 
been strengthened for bow pushing, and sup- 
— by a strong steel cradle attached to the 
shell. 

The propelling machinery consists of a Ruston 
and Hornsby Mark 6VEBM four-stroke diesel 
engine, having six cylinders of 10-25in bore by 
14-5in stroke, driving a cast iron, four-bladed 
propeller through an oil-operated reverse-reduc- 
tion gearbox having a reduction ratio of 2 to 1. 
Salt water cooling is employed and the engine 
develops 313 s.h.p. at 500 r.p.m. Bloctube 
controls are fitted and the hydraulic power for 
the deck auxiliaries is provided by two pumps, 
belt driven from the forward end of the engine, 
while electrical requirements are met by a 14kW 
diesel-driven generator. The tug, having a trial 
displacement of 94-6 tons, attained a running 
free speed of 9-70 knots, and the time taken to 
bring the ship to a stop from full speed ahead was 
thirty seconds, while the turning circle had a 
diameter of two and a half lengths. With the 
engine running at 450 r.p.m. a static bollard pull 
of 4 tons was recorded. 

Another illustration shows one of two launches, 
recently delivered to Shell Tankers, Ltd., which 
are the first of six similar craft at present under 
construction for service in the Niger delta, 
where the Shell-B.P. Petroleum Development 
Company of Nigeria, Ltd., is engaged in exploring 
and developing oil resources. The general- 
purpose launches, which have been built by 
Universal Shipyards (Solent), Ltd., are named 


Light alloy launch for the Niger delta 


8ft 6in. In this craft the deck arrangement has 
been designed to give maximum all-round 
visibility, and to assist in this the orthodox funnel 
has been omitted and the main engine exhausts 
led up small trunks built into the aft corner 
of the wheel house structure. For propulsion 
there are installed two National Mark 
R4A.M.6, four-stroke, diesel engines having 
six cylinders of 9in bore by 12in stroke. These 
engines develop a total of 500 s.h.p. at 600 r.p.m. 
and drive a single propeller shaft through a 
twin input, single output Hindmarch/M.W.D. 
reverse reduction gearbox to which they are con- 


“‘ Afara’’ and “‘ Ntala,”’ have a length of 32ft 
and are constructed on the “‘ two-way tension ” 
system using 12 s.w.g. light alloy to specification 
N.S.5 supplied by the British Aluminium 
Company, Ltd. The forward part of the accom- 
modation is enclosed, while a canvas awning is 
provided to cover the cockpit, and there is seating 
for a total of thirty-five passengers. Each launch 
is powered by a Perkins S6 diesel engine, having 
six cylinders of 111mm bore by 127mm stroke, 
and derated to develop 91 b.h.p. at 1900 r.p.m. 
On acceptance trials both launches attained a 
mean speed of over 17 knots. 
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Surface Finish Microscope 


AN instrument which has been introduced 
by C. Baker of Holborn, Ltd., 244, High 
Holborn, London, W.C.1, for surface finish 
measurement, is stated to use interference micro- 
scopy with a system based upon a modificaticn of 
that devised by Mirau. According to particulars 
received from the makers, the equipment pro- 
vides a means of visual assessment of an area of a 
specimen rather than being limited to a point, 
and it is possible to assess a surface to about 
1 micro-inch. 

In this instrument the optical system uses only 
one objective, and in it the division and recom- 
position of the light beam is confined to the 
small space between the objective and the 
specimen. The unit of measurement used is the 
wavelength of the green band of the spectrum and 
the light is derived from a special mercury lamp. 
Since the light used is the source of the unit of 
measurement, the instrument requires no external 
calibration and is unvarying in its accuracy. To 
change from visual inspection to camera setting, 
a knurled disc is used to turn a prism in the sys- 
tem. The camera lens is fixed in the microscope 
and normally covered. 

The microscope is a self-contained unit which 
can be traversed vertically, over a sufficient 
distance for focusing, on steel balls running in 


























7 477 
Fig. 1—Diagram of the high (40) and the low 
(< 10) power objective systems of surface finish 
microscope 


long vee-ways. A counterpoise weight controls 
the motion of the object table and in effect the 
microscope is in balanced suspension, a system 
which has been found to provide the necessary 
stability for operation. 

It is necessary to provide a slight tilt for the 
optical system to generate the interference 
fringes, and for this purpose the table is carried 
on a ball support. The main table carrier is in 
the form of a yoke running vertically in long 
guideways in the housing ; this yoke has a bowl- 
form coaxial with the microscope. The form 
carries a hemispherical insert which may be 
universally tilted, and has a top plate of hardened 
steel which supports the specimen table. To 
obtain the required movement a special silicone 
grease is applied between the optically lapped 
and polished mating faces of the instrument. 
Adjustment of the specimen is made by sliding 
the table on the carrier. The tilting action, 
which may be clamped when set, allows adjust- 
ment of the fringe spacing as seen through the 
eyepiece. 

The fringe pattern is analogous to the well- 
known Newton’s fringes, and the microscope 
system produces similar conditions to those that 
obtain when a test glass is placed in contact with 
a flat specimen that reflects light. There is no 
contact between the optical unit and the specimen. 

The low and high power objective systems, 
shown diagrammatically in Fig. 1, are similar 
in function. Light from the lamp L is reflected 
by a semi-reflecting surface R, to the back of the 
objective lens O. The objective lens focuses the 
light upon the specimen surface S. In passing 
from the objective to the specimen surface the 
light encounters a second semi-reflecting surface 
R, which reflects some of the light back to 
illuminate an optically-worked metal-coated 
reference surface 7. Further reflection from this 
surface results in its image coinciding with the 
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image of the specimen S seen in the eyepiece. 

The spot T and the specimen S are optically 
equidistant from R,. Therefore, the effect 
obtained is the optical equivalent of the reference 
plane T being placed in contact with the specimen 
surface S. An interferometric comparison occurs 
and the recombination of light from S and T 
produces the fringe pattern. 

It is necessary for the reflectivity of the 
reference T to suit the specimen. Two objectives 
are accordingly made available; one suits 
metallic surfaces and the other is suited to paints, 
and ceramics. A total of four objectives will 
thus provide magnifications of x 400 and x 100 
for metallic and non-metallic surfaces. 

The measuring principle depends upon two 
well-established facts. First, all points along the 
surface intersected by one fringe are equidistant 
from the reference surface. Thus, the fringe 
follows a path that provides a contour map of 
the specimen surface as indicated by LMN in 
Fig. 2. Secondly, the difference in level of the 
specimen between any two fringes is invariably 
one-half of the wavelength of light chosen for 
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Fig. 2—Measuring principle of surface finish 
microscope 








illumination. In this case the wavelength of 
green light (A) is 0-546 micron or 21-6 micro- 
inches. Referring to the Fig. 2, to find the 
depth of the groove it is only necessary to com- 
pare the distance AX with the fringe spacing A Y; 
this ratio equals the ratio of the depth at X to 
half the wavelength of light used. This may be 
written : 


AX d 


AX _d _ 44. AX 
AY 4, 


me 


where d is required depth and 4A is 0-273 micron 
or 10-8 micro-inches. It will be seen that, by 
visual inspection, it is possible to estimate surface 
irregularities to 0-1 of a fringe interval or about 
1 micro-inch. 

From photomicrographs it is only necessary to 
establish the ratio AX/AY and multiply by the 
half wavelength to have a precise measurement 
of the depth or height of any irregularity. The 
operation is aided by adjusting the tilt of the 
table, which varies the spacing of the fringes. 
The actual dimension is in no way changed by 
tilting and the accuracy of the system remains 
constant, but it is sometimes easier, when the 
surface is poor, to identify one fringe. 

Differentiation between grooves and ridges in 
the specimen is simple. The fringes run against 
the tilt of the table when following a groove and, 
conversely, they run with the tilt of the table 
when meeting a ridge. To ensure proper inter- 
pretation of photographs, a mark in the camera 
system is transferred to the negative to provide 
orientation. It is then only necessary to make a 
note of the direction of tilt, forward or back- 
ward, when taking the picture to be certain of 
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the results. The instrument, it is stated, can be 
applied to plane, spherical or cylindrical surfaces 
with equal facility. Spherical surfaces show ring 
fringe patterns, and cylinders show parallel or 
elliptical patterns according to the orientation of 
the work. Inspection of internal surfaces is 
carried out by the established practice of taking 
plastic-film replicas. 

The instrument has a 7in diameter table which, 
when fully lowered, gives a Sin clearance between 
table top and objectives, 





British Welding Research 
Association’s New Laboratory 


A NEW metallurgical laboratory at Abing- 
ton, near Cambridge, was officially opened 
for the British Welding Research Asso- 
ciation by Marshal of the Royal Air Force 
the Right Hon. the Lord Tedder on July 23. 
The building itself has a welded portal struc- 
ture designed according to criteria based on 
the plastic-hinge theory of collapse—this 
theory having been developed by Professor 
Baker at Cambridge University with financial 
aid from the B.W.R.A. The, laboratory is 





Rapid-action dilatometer for determining transformation temperatures, shown at 


the recent B.W.R.A. open day. 
weldability 


equipped for metal-arc and gas-shielded weld- 
ing, much use being made of automatic traversing. 

Work on arc characteristics is being done in 
collaboration with the Electrical Research 
Association. The influence of electrical para- 
meters on metallurgical properties is thought to 
be of particular importance in gas-shielded 
welding. 

A special nozzle has been devised to increase 
shielding in aluminium welding, and it is reported 
that well-shaped and sound deposits have been 
made with this kind of nozzle at currents up to 
600A. Existing nozzles are limited to 350A 
because defective (‘‘ puckered’’) welds result 
at higher currents. Guests saw the device working 
at 500A and producing an apparently excellent 
weld between plates lin thick. A more advanced 
design of nozzle is at present under develop- 
ment. 

Recent work in the laboratory has shown that 
Mn/S ratios of about 25:1 suffice to prevent 
cracking in weld metal containing less than 
0-15 per cent carbon. A high Mn/S ratio is 
still beneficial for carbon contents exceeding 0-15 
per cent, but prevention is not complete. 

Investigation of process variables in welding 
with a carbon dioxide shield has suggested, 
unexpectedly, that there is a threshold current 
of 400A. Confirmation is being sought, since 
this conflicts with current belief. 

Specimens brazed in hydrogen, using high- 
frequency induction heating, are tested at 650 deg. 
Cent. in }-ton creep-testing machines. Discs 


The transformation temperature is an index of 
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spaced two, five, or ten thousandths of an inch 
apart are brazed, and then one disc is machined 
away to show what filling has been achieved 
with the particular alloy used. 

Welding characteristics and properties of 
titanium and zirconium alloys are being 
examined, and the technique of “ open-air ”’ 
welding of reactive metals generally is being 
investigated. Test welds are made in a chamber 
which can be evacuated to 10-°mm Hg before 
filling with very pure argon. The effects of argon 
velocity, nozzle diameter and _ nozzle-work 
separation on the shielding area has been investi- 
gated (for round nozzles) on “ open-air ”’ equip- 
ment comprising a traversing table, perforated 
backing bars, torch and a mechanised wire- 
feeding arrangement. 

Previous work by the Association showed that 
the transformation temperature of a steel indi- 
cates its weldability. The method developed to 
exploit this fact is to place a small sample of the 
steel in a dilatometer (see illustration), heat in a 
high-frequency induction coil, quench in an 
argon stream, record dilatation and time against 
temperature, and then estimate the transforma- 
tion temperature from the curves obtained. 

A method is being developed for the identifica- 
tion of gases in the spaces occurring in weld 
metal. The specimen is stretched to fracture in a 
vacuum chamber, and the released gases are then 
analysed qualitatively. 

Stress _ distributions 
have been measured 
under five loading pat- 
terns on various welded 
branch pipe connections. 
The conventional collar 
reinforcement has been 
shown to be reasonably 
effective. Tests on a 
large plate containing a 
24in manhole’ with 
standard reinforcement 
indicated a stress con- 
centration factor of 2. 
It has been found 
possible to redesign the 
manhole neck so that 
the reinforcing plate can 
be discarded without 
increasing the concen- 
tration factor. A method 
of design has been de- 
veloped accordingly. 

A 700-ton test rig is in 
use in the brittle fracture 
laboratory. This was 
designed to break steel 
specimens 48in by 36in 
by lin. Four oil- 
hydraulic capsules work- 
: ing up to 5000lb per 
square inch exert load with a stroke of up to 
0-4in. Pulsating loads can be applied. For 
Static tests, cooling is by solid carbon dioxide 
in boxes ; a brine spray is used for repeated 
loading tests. A 2000-ton rig is under con- 
struction. 

_ Fatigue in welded joints is being extensively 
investigated in a laboratory devoted to the 
subject. 

The twelfth annual report of the Association, 
covering activities in 1956-57, has now been 
issued. It shows an income of £157,444 and an 
expenditure of £135,911. The portion of the 
latter actually devoted to research was £108,020, 
while £15,216 went on administration, removal, 
&c.; the remainder was spent on publications, 
library, advisory service, and so on. 





Electrical Control Devices 


WE have received advices of two advances in 
electrical control technology. Simms Motor 
Units, Ltd., have built and applied experi- 
mentally transistor regulators for automobile 
low-voltage generators. In addition to the 
expected reliability and immunity to environ- 
ment, the electronic regulator has the additional 
advantage over vibrating contact designs that 
it does not propagate radio or television inter- 
ference. The units built up to the present have 
incorporated current and voltage control, using a 
grounded emitter circuit with silicon and 
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Regulator giving current and voltage control of an 
automobile generator, using silicon and germanium 
transistors 


germanium diodes for voltage and current refer- 
ences respectively. The cut-out function is per- 
formed by a germanium diode : in place of the 
usual discharge warning light, a charge assurance 
light is used, since this provides a desired non- 
linear resistance. Our illustration shows a 
‘**Simmtronic”’ set to handle 10A at 13-8V. 
Models for 24V operation are now being built for 
trial purposes. 

For control applications needing potentiometers 
of high consistency with linear, logarithmic, or 
other characteristics, the Swindon Components 
Division of the Plessey Company, Ltd., are now 
able to produce moulded carbon resistors. 
Typical end-to-end resistances are held within 
+5 per cent, while linearity is within +2 per 
cent. It is claimed that temperatures between 
—40 deg. and 100 deg. Cent. and even the 
presence of oil do not degrade the performance 
prohibitively. Trial potentiometers have, we 
are informed, successfully survived 10’ opera- 
tions. The form of the element can be adapted 
to the application, but existing examples include 
straight tracks for machine tool control, which 
can be assembled into total lengths of several 
feet, and a potentiometer generating a sine wave 
as a brush is rotated on the track. 


Lightweight Stud Welding Equipment 


AsBouT eighteen months ago a specification 
was drawn up by Crompton Parkinson, Ltd., 
Crompton House, Aldwych, London, W.C.2, to 
meet a demand for a lighter and more portable 
stud welding equipment than was then com- 
mercially available. The specification visualised 
a portable hand tool capable of welding attach- 
ments up to jin diameter in ferrous and non- 
ferrous metals, and having an overall length such 
that with a lin long attachment the maximum 
headroom required would be 9in. The controller 
should be light and readily portable, and should 
require no power for control purposes other than 
that obtainable from a standard welding current 
source. The hand tool should incorporate a 
means of self-adjustment to cater for small 
variations in stud or attachment length, and 
design of the controller was to embody the 
established pilot-are principle. 

To meet this specification the company has 
developed the ‘“ Cromp-Arc’”’ J/K equipment, 
which consists of a hand tool weighing just over 
54 lb (including the weight of the associated 15ft 
of welding and control cable) and a controller 
weighing only 26lb. The hand tool (illustrated 
here) measures 74in overall when loaded with a 
lin long stud ready for welding. The self-adjust- 
ment requirement has been met so that consistent 
stud lift or arc length can be maintained despite 
variations in stud or attachment length by +4in, 

nd the tool can be used for studs from }in to 
din diameter. To cater for the different studs 
which can be used, a range of suitable taper shank 
chucks and ferrule grips are provided, together 
with tools for adjustment. 

The tool body is built up from two light alloy 
shell castings with an integral pistol handle 
containing the operating spring-loaded push 
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button and enclosing the operating coils and 
adjustable lifting device ; weld and control cables 
enter at the heel of the handle, providing good 
balance for the tool’s use. A rotatable clamp ring 
is provided on the nose of the tool to provide 
a simple means of gripping an adjustable leg, 
the length of which may be quickly varied to 
accommodate different lengths of attachment up 
to 34in long. A single-point foot at the bottom 
of the adjustable leg is interchangeable with the 
standard feet of the established ‘‘ Nelson ” stud 
welding tools and it can therefore take the com- 
plete range of ‘‘ Nelson ”’ standard ferrule grips 
which are provided. 

The controller measures only 74in wide by 
114in deep and 114in high in a drip-proof, sheet 
steel, vented case finished in durable silver-grey 
hammer stove enamel, and fitted with a carrying 
handle and rubber feet. The front panel is 
recessed to provide protection for the timer 
control, plugs and sockets, and pilot lamp 





The stud welding gun shown here weighs a little over 

54 lb and can weld studs from tin to jin diameter. 

The controller (not shown) measures 74in by 114in by 
114in and weighs 26 lb 


mounted on it (the lamp gives visual indication 
that the unit is energised). The equipment con- 
sists, essentially, of two electromagnetic relays, a 
timer and a contactor. Timing of the welding 
current is by means of an established pneumatic 
device having a good degree of repetitive accuracy 
and reliability, and indication of the selected 
time setting is by a dial which is visible through 
an aperture in the front panel. Welding plugs 
are mounted behind, and shielded by, the front 
panel on which a watertight, four-pin socket is 
provided for hand tool control circuits. 

For connections between the controller and 
source of welding current, the controller and 
hand tool, and the source of welding current and 
work, a set of cables 15ft in length is provided as 
standard. 
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Hydraulic Turntable Fire Escape 


MERRYWEATHER AND Sons, Ltd., Greenwich 
High Road, London, S.E.10, has introduced a 
100ft turntable-ladder fire escape in which all 
the motions are hydraulic. The improvement 
over past hydraulic escapes stems largely from 
developments in the aircraft industry. 

There is a minimum of controls on the new 
appliance—one lever for each of the three main 
motions (rotation, elevation, extension), and one 
“loading” pedal; ‘ plumbing” (to prevent 
overturning on sloping ground) is automatic. 
The operator sits on a platform rotating with the 
ladder, and he has all the controls and instru- 
ments on a panel before him. 

The adoption of hydraulic power transmission 
based on standard components is claimed to 
have reduced from months to weeks the time 
required for maintenance, and the cost of the 
latter is said to have been divided by eight. It 
is stated that certain of the combinations of 
hydraulic control equipment are new, and few 
details of the circuit are being released for 
publication. A Mirrlees engine-driven triple- 
screw pump supplies continuously filtered oil to 
the Keelavite gear motors. Engine speed is 
governed automatically according to the demand 
from the hydraulic services. Twin cylinders (with 
an integral control valve) elevate the ladder, a 
reversible hydraulic motor drives a worm 
reduction gear to rotate the assembly, and 
another hydraulic motor drives the mechanism 
to extend the ladder. The speed of each of the 
three motions is determined uniquely by the 
position of the relevant control lever, and is 
infinitely variable between zero and maximum. 
The “loading ’’ pedal on the operator’s panel 
sets the whole mechanism in readiness, and 
individual controls have no effect until this 
pedal is pressed down. 

The maker claims to have paid particular 
attention to safety. Top and bottom stops limit 
both elevation and extension; impact stops are 
provided on the three main motions so that 
obstacles such as window sills cause little trouble. 
The speed of depression as the ladder approaches 
the headrest is automatically restricted, and 
neither extension nor rotation is possible when 
the ladder is on the headrest. At angles of 
elevation less than 30 deg. the ladder is guided 
back to centre before lowering on to the headrest. 
Of particular interest are the self-actuating 
mechanical locks on the elevating cylinders, 
designed to sustain the load if hydraulic pressure 
fails: the details of operation are at present being 
withheld by the manufacturer. All electrical 
supplies are drawn from the’main vehicle battery. 
Indicating devices only, not controls, are electric- 
ally operated. 

The appliance is mounted on a Merryweather- 
A.E.C. chassis powered by an A.E.C. diesel 
engine of 120 b.h.p. The gross weight of the 
vehicle is about 9} tons. 





100ft turntable-ladder fire escape shown is hydraulically operated throughout, electrical methods having 


The 
been ruled out (except for instrumentation 


) because of the tions under which such machines must operate 
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Industrial and Labour Notes 


Productivity, Prices and Incomes 


On Thursday of last week, during a 
debate in the House of Commons on the 
economic situation, the Chancellor of the 
Exchequer, Mr. Peter Thorneycroft, 
announced the Government’s intention to 
establish an independent and impartial 
council on prices, productivity and incomes. 
That council, he said, would have terms of 
reference as follows : “ having regard to the 
desirability of full employment and increasing 
standards of life based on expanding pro- 
duction and reasonable stability of prices, to 
keep under review changes in prices, pro- 
ductivity and the level of incomes (including 
wages, salaries and profits) and to report 
thereon from time to time.” 

The council, he explained, was not there to 
arbitrate, it was not a wage court, and it was 
not concerned with specific wage claims or 
disputes as was a wage-fixing body. Its 
purpose was to survey past experience and to 
deduce from it some guidance for the future. 
Clearly, he added, it could not concern itself 
with every aspect of economic policy. The 
council would be free, however, to comment 
on general problems inside the scope of the 
terms of reference, such as the effect of 
increased costs and prices on the com- 
petitiveness of United Kingdom exports, on 
the ability of the United Kingdom to pay its 
way abroad, and on the relationship between 
incomes, profits, investment and productivity. 

On the day before the Chancellor’s 
announcement, the general council of the 
Trades Union Congress made a statement 
about consultations with the Government 
concerning the proposal to set up this inde- 
pendent body. The statement said that the 
general council had noted the Government’s 
proposal. It had further noted the assurances 
of Ministers that this body would not inter- 
fere with the present system of collective 
bargaining or intervene in any negotiations 
or disputes in an industry. The statement 
ended with the comment that the general 
council “‘ reserved its position on this pro- 
posal of the Government.” 


Iron and Steel Prices 


Increases in the maximum prices of 
iron and steel came into effect last Monday, 
July 29. On average the increases are of the 
order of 74 per cent. An announcement con- 
cerning them was made on Thursday of last 
week by Sir Archibald Forbes, chairman of 
the Iron and Steel Board. 

Sir Archibald said that the increased prices 
derived mainly from the successive increased 
costs with which the iron and steel industry 
had been faced. When prices were advanced 
last December it was stated that certain 
increases in costs which had arisen during the 
autumn of 1956, or were likely to arise, had 
not been taken into account, as their extent 
and duration could not at that time be fore- 
cast. Those costs had now been carried by 
the industry for about nine months and it was 
possible to assess the probable permanent 
burden which they represented. In addition, 
Sir Archibald continued, there would be a 
substantial increase in cost as a result of 
higher charges announced for coal, coke, 
scrap and inland transport, and other conse- 
quential price changes. There had also been 
further increases in the cost of certain 
imported maierials. Sir Archibald said the 


Iron and Steel Board took the view that it 
would not be possible for the industry to 
carry the heavy burden represented by these 
increased costs and at the same time support 
its major investment programme for moderni- 
sation and expansion. Moreover, the Board 
had thought it necessary to increase the 
allowance for depreciation and obsolescence 
of fixed assets in the light of technical changes 
which had occurred or were in prospect. 
Sir Archibald added that, with the increases, 
prices in the United Kingdom for products 
of open-hearth quality would in general still 
be below those for products of similar quality 
in the other main steel producing countries, 
and substantially so in the case of plates, 
sheets and tinplate. In Germany, however, 
certain light rolled products would now be 
cheaper than in the United Kingdom. 

The maximum prices of iron and steel 
scrap were increased by an average of £1 a 
ton, or by about 10 per cent, on July 29. The 
Ministry of Power says that this takes 
account of the increases in railway freight 
rates which came into force on August 1. 


Steel Development in Scotland 


The Ravenscraig steel plant of 
Colvilles, Ltd. (see page 159) is now coming 
into operation. It represents the first stage 
of the company’s development plan. The 
second stage of the plan has been announced ; 
it will: include a second blast-furnace at 
Ravenscraig and a duplicate set of coke 
ovens. Alongside the melting shop at 
Ravenscraig, a new slabbing mill is to be 
erected, which will replace the out-of-date 
mill at the Dalzell works. This old mill is 
to be scrapped and cleared away and the 
space thus becoming available will be used 
for improvements at the Dalzell plate mill to 
enable the output to be increased to 6000 
tons of plates a week. The plate mill at 
Clydebridge is to be replaced by a modern 
four-high mill designed for an output of 7000 
tons a week. At the company’s Hallside 
works, an alloy billet producing plant is 
being built which, it is hoped, will be finished 
towards the end of next year. Other develop- 
ments include extended capacity for the pro- 
duction of light steel castings at the works of 
the Clyde Alloy Steel Company, and the 
installation of automatic control equipment 
at various of the steel mills in the Colvilles 
group. The total expenditure involved in this 
second stage of the development plan is 
estimated at £32,000,000. 


Industrial Production 


The Treasury has stated, in its 
Bulletin for Industry, that total industrial 
production in this country rose in May and 
was almost back to the peak reached at the 
end of 1955. Between January and May of 
this year the rise was of the order of 2 to 3 per 
cent for all industries considered together. 
At the end of May the index (1948 =100) 
stood at 139-140, compared with 136 at the 
end of last year. 

The Bulletin says that gross fixed invest- 
ment, in both the public and private sectors, 
continued to increase in the first quarter of 
this year, though the rate of increase stayed 
well below the first half of last year. Im the 
first three months of this year the volume of 
spending on vehicles, ships and aircraft was 


11 per cent lower than a year earlier ; on 
plant and machinery it was higher by 2 per 
cent, on dwellings by 5 per cent and on other 
new buildings and works by 10 per cent. A 
major reason, of course, for the relatively 
high rate of investment in building during the 
first quarter was the good weather. 


Employment in the Coal Mining Industry 


The average weekly number of wage 
earners on colliery books in Great Britain in 
the four weeks ended May 25 was 712,400, 
compared with 711,100 for the four weeks 
ended April 27, and 705,600 for the four weeks 
ended May 26, 1956. The total number 
effectively employed in May this year, how- 
ever, was 648,300, compared with 635,900 in 
the corresponding period of 1956; these 
figures exclude wage earners who were 
absent for any reason (including holidays) 
for the whole of any week. 

It has been estimated provisionally that, 
during the four weeks of May, about 6430 
people were recruited to the coal mining 
industry, and that the total number leaving 
the industry during that period was 5630 ; 
there was thus a net increase of 800 in mining 
manpower. In the four weeks of April the 
net gain was 360. The average number of 
shifts worked per week by face workers who 
were effectively employed in May was 4-86, 
compared with 4-55 a year earlier, the corre- 
sponding figures for all workers effectively 
employed being 5-37 and 5-05. For face 
workers, the output per man-shift worked 
was 3-42 tons in May, compared with 3-32 
tons in the corresponding month of last year. 


Mission to Canadian Oilfields 


On Thursday of last week a conference 
was held under the chairmanship of the 
Minister of State, Board of Trade, Mr. D. 
Walker-Smith, to discuss the report of Mr. 
J. M. Storey, the leader of the Economic, 
Technical and Goodwill Mission to Canada, 
which was sponsored by the Council of 
British Manufacturers of Petroleum Equip- 
ment. 

Mr. Storey, in his report, stated that the 
crude capacity of Canadian refineries had 
increased from 300,000 barrels to 700,000 
barrels per day, although production was 
restricted to about 500,000 barrels per day 
at present. Current expenditure was said 
to be £275 million per annum, of which 
exploration, drilling and concession costs 
accounted for £114 million, pipelines and 
pumping stations £101 million, refinery con- 
struction £41 million, and distribution £19 
million. Of the total, the United Kingdom’s 
share was given as about 5 per cent, so that 
there was ample opportunity for expansion. 
The mission established that British equip- 
ment was acceptable, both as regards price 
and quality, but that some 90 per cent of 
material supplies came from American 
sources. Canadians buy on a basis of price, 
delivery time, and after sales service, and Mr. 
Storey said that where the labour content 
in the price was high then the sales position 
was favourable. However, it was necessary 
to maintain stocks and spares in the country, 
to maintain constant contact through visits 
of technically qualified representatives, sup- 
plemented by technical literature containing 
full information, 
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Continental Section 


“Hot Line” 


** Hot line” maintenance, i.e. the prevention and repair of 


breakdowns on live transmission lines, is now widely prac- 


tised in Sweden. 


the power supply and is preferred by the men because repairs 
can be carried out during normal working hours. 
“hot ” work, equipment and training must be to a high 


standard. The article describes some of the aspects involved. 


REVENTIVE maintenance and repairs to 

transmission lines are important and difficult 
problems in Sweden, in view of the extent of the 
country and the extreme climatic conditions 
which may be encountered. Methods developed 
in recent years allow much of the work to be 
carried out while the lines remain under tension. 
These “‘ hot” methods have the advantage that 
the supply need not be interrupted, and also that 
work can be done during normal hours and in 
optimum conditions, instead of having to be 
confined to such times when breaks in the service 
have least effect. 

In a recent report* the Swedish State Power 
Board describes the way the new techniques are 
being applied. Great care in the design and 
maintenance of the tools and in the training of 
the personnel are, of course, essential. 

The Board maintains central training institu- 
tions and testing grounds, and also runs courses 
in conjunction with work actually in progress. 
All equipment is tested at regular intervals for its 
mechanical and electrical condition. 


INSULATOR TESTING 


Aerial and ground surveys of power lines are 
supplemented by regular inspections of the 
insulators, the intervals depending on past 
experience. In the case of the 400kV lines, for 


* O. D. Zetterholm and L. G. Bergman, “‘ Hot Line Main- 


tenance Work.’ Stockholm : Swedish State Power Board, 
Blue-White}Series No. 17. 
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Fig. 1—Insulator test gear. 
show the width of the spark gap. Note 
marking defective insulators 


Maintenance 
in Sweden 


The method ensures fewer interruptions of 


THE ENGINEER 


For all 


instance, a twelve-year interval is adopted in 
most Cases at present. 

Insulators are tested under power by being 
short-circuited individually by test gear, such as 
the one shown in Fig. 1. Those that fail the 
test are chalk-marked and later removed. The 
test gear is mounted at the ends of bamboo rods 
extended with fibre glass plastic tubes. In the 
case of voltages of 200kV and over fibre glass 
plastic alone is used. 


De-ICING 


Severe ice conditions on power lines put a 
great strain on the wires, and may even destroy 
towers by causing flashovers. The State Power 
Board therefore maintains an emergency service, 





Fig. 2—Vibration damper (right) and damper tool 
for hoisting the damper into position 


which receives warnings from the State Meteoro- 
logical Institution. Should a danger of ice 
formation occur patrols are sent out, in particular 
along the main lines. If ice is encountered, a 
thin nylon cord is shot over the line by means of 
a bow and arrow or in some other way. With 
the help of this cord a thicker polyethylene cord 
with a short wear-resistant part in the centre is 
pulled over the conductor. The ice can now be 
shaken or scraped off. 


VIBRATION DAMPERS 


Another field where “ hot line’? maintenance 
has been applied is the installation of vibration 
dampers. A change in conditions, such as a new 
cutting in the forest, may necessitate the placing 
of new dampers or the altering of existing ones. 
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The principal tool for this work is shown in 
Fig. 2. The other tools are a tool stick, a poly- 
ethylene cord, and a pulley block with adjustable 
fastening. The pulley is hooked on.to the cross 
arm of the mast, allowing the damper tool and 
damper to be raised into position, the stick 
serving to place it accurately on the conductor 
wire. After this the clamping nut of the damper is 
tightened by means of a universally-jointed socket 
wrench at the end of an insulating rod; the 
damper tool and pulley block can then be 
removed. It is stated that dampers can be 
installed by two men on live 70kV to 400kV lines 
in as little as eight minutes. 


CHANGING OF INSULATORS 


Methods for the changing of insulators on lines 
of 70kV, 130kV and 200kV have already been 
applied with a good deal of success. Similar 
methods are ready for use on 400kV lines, but 
up to the present no actual case has arisen. 
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Fig. 3-——Setting up of temporary shear legs prior to 

lowering. 400kY insulator.. The weight of the line is 

taken up by the two adjustable insulating rods, At 
the bottom, tool rod steadied by suspended hook 
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For shorter insulator strings (up to 200kV) the 
method consists in mounting a special pulley 
block on the cross beam above the insulator. 
Nylon ropes passing over pulley on either side 
then hook the line and, after the bottom insu- 
lator clamp has been unscrewed, lower the line 
through a short distance. The top of the insu- 
lator is then unbolted, after which it can be 
lowered to the ground. For reassembly the 
same process is carried out in reverse. 

In the case of 400kV insulators things are 
made more difficult by the longer tool rods 
required as well as by the greater weight 
of the insulators. The fibre glass plastic tool 
bars are 4-5m long and have to be steadied 
by being rested in hooks suspended from nylon 
cords. Fig. 3 shows the second stage of the 
removal of a 400kV insulator. The load is being 
supported by the yoke under the bottom bracket 
and the two adjustable insulating rods on either 
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side. A shearlegs is being erected on the cross 
arm. A nylon rope will then be passed over the 
shearleg pulley by which the insulator will be 
lowered to the ground. In order to clear the 
conductors, the shearlegs can be tilted forward. 
In this class of work much use is made of tele- 
scopic spectacles and mirrors. 


ERECTION AND CHANGING OF POLES 


The erection of additional new poles may 
become necessary, e.g. in cases where experience 
shows that there is danger from heavy ice 
loads. Such work has been carried out success- 
fully on live 40kV and even 130kV lines. Simi- 
larly, damaged poles have been replaced. In 
all such cases the new pole complete with 
insulators is erected beside the existing line and 
the conductors transferred to it with the help 
of insulated tools. The damaged pole can then 
be removed. 


Electrical Power in the U.S.S.R. 


No. I1I—(Concluded from page 138, July 26) 


A delegation representing the British electricity supply industry visited the 
U.S.S.R. from April 16 to May 14, 1956. The party, consisting of nineteen 
members led by Lord Citrine, chairman of the Central Electricity Authority, 
visited a number of hydro-electric and thermal stations, including the experi- 
mental atomic power station, 80 miles from Moscow, controlled by the 


U.S.S.R. Academy of Sciences. 


The tour also included Noginsk substation, 


an experimental d.c. installation, a load-dispatching centre, cable-making and 


generating plant factories, and research institutes. 


Some impressions of 


electrical power transmission practice in Russia are given in the following 
résumé of part of a recently published report on the visit. 


SYSTEM OPERATION 


T= electricity supply system in Western 
Russia is really a number of localised supply 
systems based on such centres as Moscow, 
Leningrad and Sverdlovsk, each dependent on 
generating plant within its own group, to which 
fuel may be transported over distances of the 
order of 600 miles and each having its own 
central control room. The installation of the 
new Kuybyshev-Moscow 400kV line marks the 
beginning of a new stage in which not only 
will energy be transmitted electrically from 
points well outside the group, but gradually 
there will be established an interconnecting grid 
which will pool the plant in much the same way 
that the 275kV grid pools the plant in Britain. 
There is at present no “ national control centre ”’ 
in the U.S.S.R. 

Moscow control centre controls an area 
roughly 200 miles round the city, including both 
the Moscow and the Tula districts. There are 
thirty-two power stations in the Moscow system, 
of which twenty are the direct responsibility of 
the Ministry of Power Stations, and twelve, 
amounting to 6 per cent of the total capacity, 
belong to other Ministries. The total installed 
capacity is 3100MW. 

All load despatching is done verbally. A load- 
ing programme is prepared each day for the 
following day and it is the control engineer’s 
responsibility to adjust each day’s programme 
as the need arises. Load is allocated on the 
basis of energy-cost tables, and although reactive 
kilovolt-ampere transfer figures are collected from 
time to time, no special control seems to be 
exercised unless voltage difficulties appear. 

Frequency is normally controlled automatically 
within the range +0-2 c/s, by means of two 
hydro-electric stations of total capacity 440MW, 
i.e. 15 per cent of the total controlled. If the 
frequency falls to 49 cycles all reserve plant is 
switched in automatically. If this reserve should 
prove insufficient to control the situation, certain 
consumers’ loads and feeders may be interrupted 
automatically in stages by means of frequency- 
sensitive relays which have been preset selectively. 
The range of these relays is 45 to 50 cycles. If 
the possibility of a shortage is known beforehand, 
certain consumers are notified to work to specified 
limits, and, if the request is not complied with, 
the consuming undertaking may be fined, and 
the responsible engineer at the consuming under- 
taking and even the load despatcher may, in 


addition, be fined, the fines being payable direct 
to the State. 

Cloudy conditions at midday in Moscow can 
cause a load increase of 1OOMW, but a drop in 
temperature of 2 deg. Fah. causes a load increase 
of only 6MW. 

The Urals Electrical System controls 4000MW 
of generating plant, including 1OOMW of hydro- 
electric and 600MW of factory plant, from the 
control centre at Sverdlovsk. The area is 700 
miles long from north to south, and rather 
more than half of this in width. There are 11,000 
miles of line in the area, operating at 220kV, 
110kV and 35kV. The present five-year plan 
includes proposals for two 400kV lines from the 
west. At this control centre the same normal 
limits of frequency apply as in Moscow, but load- 
shedding begins at 49-5 cycles. 
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HIGH-VOLTAGE D.C. TRANSMISSION 


The High-Voltage D.C. Research Institute, 
with headquarters at Leningrad, controls two 
research buildings at Leningrad and an experi- 
mental transmission scheme which feeds into the 
Moscow system. The institute is responsible 
for all research on h.v. d.c. transmission, and 
on special h.v. a.c. transmission problems at or 
above 400kV. 

In a subsequent general discussion the follow- 
ing points were noted. Approval has now been 


given for the construction of a high-voltage d.c. 


transmission line between Stalingrad and the 
Donbass for the transmission of 750MW over a 
distance of 340 miles. The circuit will be almost 
entirely overhead line operating at 800kV 
(+400kV), but, in order to gain experience, short 
lengths of cable may be laid at one end. The 
connection will operate initially as an asyn- 
chronous tie between the Stalingrad and the 
Donbass zones ; there will be no paralleling a.c, 
interconnection, and the problems of parallel 
operation of a.c. and d.c. connections have not yet 
been studied in the laboratory. The project is, 
in effect, a large-scale experiment to prepare the 
way for h.v. d.c. transmission in Siberia, where it 
is envisaged that it will be necessary to transmit 
2,000,000kW to 4,000,000kW a distance of 1250 
miles at 1000kV (+500kV). Earth return would 
be used in emergency only ; the connection to 
earth would be made by overhead line to the 
earth plates some 19 miles from the circuit 
termination. It is considered in the Soviet Union 
that the transmission of 700MW 310 miles 
represents the approximate boundary conditions 
beyond which d.c. is cheaper than a.c. for over- 
head line connection. 


Estimated Costs of 800kV d.c. Transmission between 
Stalingrad and Donbass 





Roubles 
(i) D.C. scheme as planned : 
Donbass substation a ( memes 
synchronous condensers) ... 0,000,000 
Overhead line... ... ... 150,000,000 
Stalingrad substation equipment . 0,000, 
380,000,000 
(ii) Alternative a.c. scheme : 
Substation equipment... ...0 100 coe se 90,000,000 
Overhead line... ... . 260,000,000 
350,000,000 
(iii) Alternative d.c. scheme with cable throughout : 
To (i) above add : 
For aluminium core and sheath cable... . 250,000,000 
Or for pipe type cable (aluminium core) ... 450,000,000 


It is now ten years since arrangements were 
begun for a full-scale d.c. power transmission 
project into the Moscow area, and the present 
scheme for a connection between Kashira and 
Moscow was started in 1950. This connection 
over a distance of 75 miles is made by two cables 
and the arrangement is such as to permit opera- 
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400kV isolators at Noginsk 
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400kV voltage transformers and multi-frequency line traps at Noginsk 


tion at 200kV with one pole earthed or +100kV 
with mid-point earthed. Overhead line con- 
ductors can be used instead of the cables, but it 
appeared that the majority of tests had been made 
using cables. Experience with the cables has 
been good, no trouble having been experienced 
with the more recent of the two designs in service. 
This is a solid, impregnated-paper-insulated 
cable, with an insulation thickness of 0-45in 
and a 0-232 square inch conductor formed from 
three heavy aluminium strands laid up under a 


‘screening tape. Overall diameter is 2-26in. 


Soviet engineers consider that this cable, with a 


- breakdown stress of 1000kV to 1200kV per 


centimetre, and a normal maximum working 
stress of 300kV per centimetre, could not be 
considered as suitable for a.c. operation at more 
than 35kV, with corresponding stresses of 250kV 
per centimetre and 60kV per centimetre respec- 
tively. On the question of line insulation, the 
opinion was offered that the insulation of a line 
designed for 200kV a.c., three-phase, would 
not be suitable for more than 200kV d.c. to 
ground. 

It was thought that the life of valves could be 
taken as 23,000 hours, the limitation being 
imposed by erosion of the auxiliary anodes. 
One anode and grid assembly, which had been 
in commission for four months, was available 
for inspection which revealed minor blackening 
of the grid and moderate burning of the tip of 
the anode. The valves are oil-cooled and con- 
tinuously evacuated at a working pressure of 
10-*mm Hg. Backfires are suppressed in three 
to four half-cycles. 

The circuit was operating at 135kV, 150A 
(20MW) at the time of the visit, feeding 1OMW 
into the 110kV and 10MW into the 10kV Moscow 
systems by means of a double bridge arrangement. 
For normal working there are, as at Kashira, 
three rectifiers in each half of the bridge (i.e. 
33kV rectifiers), but certain rectifiers were out 
for overhaul making reduced voltage working 
desirable. Ease of load control and the operation 
of high-speed reclosing following a fault were 
demonstrated, this demonstration being made 
possible by the continuous parallel operation of 
the a.c. system connection between Kashira and 
Moscow. 

No tests have been made which involve separ- 
ating a block of a.c. load at the receiving end in 
order to check frequency control. Reactive kilo- 
volt-amperes amounting to SOMVAR at full load 
are taken from the local system, but a 30MVAR 
synchronous condenser is being installed to 
reduce this demand. 

A number of valves of the type to be used on 


the Stalingrad scheme were under test at the time 
of the British visit. These valves are to be single- 
anode, rated at 900A. There had evidently been 
some trouble due to external flash-overs on the 
insulators of an earlier design and it was noted 
that the insulators on the newer units had a 
longer creepage surface. 


TRANSFORMER AND CIRCUIT BREAKERS 


During the visit to the Zaporozhie transformer 
factory, a 400kV transformer for Kuybyshev was 
seen as a core-and-coil assembly. The 400kV 
winding is a concentric winding with the high- 
voltage terminal connected midway down the 
stack. Over-voltage test conditions were under- 
stood to be 1750kV impulse and 2-5 times the 
working voltage. No separate ratings or reac- 
tance of the windings was obtained. The winding 
arrangement of the Kuybyshev transformers 
recalls the Swedish transformers at Harspranget, 
since each single-phase unit has three 13-8kV 
windings and one three-phase bank (3 x 123-5 
MVA) carries the output of three LOSMW 
generators. A notable detail of the winding 
construction was the use of wood for support 
blocks, and for terminal supports. Wooden 
bolts and nuts are used throughout in this 
supporting structure. 

Tank fabrication by welding is highly developed, 
one instance being the use of an unattended 
travelling welding carriage, magnetically held on 
to the tank side and moving automatically 
along a circumferential seam. Forced oil circu- 
lation does not seem to be employed, reliance 
being placed on multiple nests of cooling tubes 
associated with headers from the main tank, and 
one or two fans within each nest to assist air 
circulation above 50 per cent full load. Winding 
“* hot-spot ” temperature indicators are not used, 
being considered totally unnecessary once the 
thermal conditions have been established during 
type tests. Fan motors are started and stopped 
by current-operated relays. 

The small-oil-volume circuit breaker is used 
almost universally at voltages of 35kV, 10kV and 
6kV. At 110kV and 220kV, use is made of both 
bulk oil and air-blast, but air-blast only is used 
for 400kV. In the choice for 110kV and 220kV 
substations an important factor is that the bulk- 
oil breaker can be directly heated and is thus the 
more suitable for cold regions, where tempera- 
tures may be down to —75 deg. Fah., although 
air-blast breakers are in service in Siberia where 
the cold may be of this intensity. 

For 220kV and 400kV operation the manufac- 
turing cost of the air-blast breaker was said to be 
about 30 per cent greater than that of the bulk 
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oil breaker, without taking account of the differ- 
ence in current transformer requirements. 

Testing arrangements are not elaborate. 
Manufacturers have small plants capable of 
testing lower voltage circuit breakers—but 
probably not of the higher ratings. The Molotov 
Technical Institute in Moscow was understood 
to .have high voltage and heavy current equip- 
ment, permitting synthetic tests to be made on the 
110kV, 220kV and 400kV air-blast breakers, but 
reference was made to one design of 220kV 
breaker which had failed in service after success- 
fully withstanding synthetic tests in the labora- 
tory. Bulk oil breakers are tested only at suitable 
substations on the system. Consideration is 
being given to the establishment of high-power. 
testing laboratories similar to those employed by 
British manufacturers. 

At the Electroapparat factory at Sverdlovsk a 
new design of 400kV air-blast breaker, rated at 
15,000MVA, was erected for test operation within 
large semi-permanent scaffolding, and operation 
was demonstrated. The operating pressure was 
300 Ib per square inch. On each phase there were 
eight main breaks in one vertical stack, with two 
parallel stacks—one containing eight auxiliary 
breaks with series linear resistances totalling 
3000 ohms, and the other containing eight grad- 
ing resistances totalling 50,000 ohms. The air 
storage capacity in the base of the assembly was 
sufficient for three make-break operations. Basic 
insulation levels were said to be 1200kV, 1/50 wave 
and 750kV, 50 cycles. 

At this factory also the delegation was shown 
models of lenticular-type bulk oil breakers for 
application up to 220kV and air-blast for 400kV. 
On the shop floor there were cylindrical tank bulk 
oil breakers rated at SOOOMVA at 220kV. The 
tanks were about 1 5ft high and had an oil content 
of 10 tons per phase. In each single-phase tank 
there were two arc-control devices, each consist- 
ing of two side-blast pots in one assembly about 
3ft long, with one shunt resistance across each 
pair of pots. Bushings were made in Moscow 
and current transformers and voltage trans- 
formers at another works in Sverdlovsk. Opera- 
tion was by solenoid at 200V. 

At the Zaporozhie factory the party saw a 
400kV isolating switch similar to those installed at 
Noginsk. Each phase consisted of two tripod 
insulator assemblies, one carrying the hinged end 
of a built-up lattice-type blade -which opened 
in a vertical arc, and the other carried the fixed 
contact. A central rotating post actuated the 
blade through gearing ; a similar rotating post 
in the tripod carrying the fixed contact rotated 
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the latter to assist ice-breaking. An earthing 
switch of the collapsible-link design was incor- 
porated in the assembly. 

At the 400kV substation being erected at 
Noginsk the circuit breakers (illustrated here) were 
said to have a rating of 10,000MVA with an im- 
pulse level of 1500kV, and there were seven breaks 
inseries. Extensive switching tests had shown the 
maximum internal over-voltage to be not more 
than three times the phase-to-neutral voltage. 
For 400 miles of line the arc from a faulted-con- 
ductor to ground could be maintained for 0-3 to 
0-6 second, and for this length a dead time of 
0-8 second would be considered necessary in the 
automatic reclosing cycle. However, taking into 
account the shorter lengths achieved by the section 
stations a dead time of 0-4 second was being used. 
At this station the 220kV breakers were rated at 
S5000MVA and the 110kV breakers at 4O0OMVA. 

Automatic reclosing of circuit breakers, 
following interruption due to faults, is very 
extensively used in the U.S.S.R. It was stated 
that 6715 breakers were fitted with auto-reclose 
features, representing 95 per cent of the total 
number of circuit breakers in service. Apparently 
three-phase auto-reclosing is applied to all 35kV 
and 110kV breakers and to most 220kV breakers. 
Single-phase auto-reclosing is applied on some 
220kV and most 400kV breakers. At Noginsk it 
appeared that at least one section of the 400kV 
connection to Kuybyshev would be operated on a 
three-phase reclosing basis. The normal dead- 
time is 0-8 second, but the Noginsk exception 
mentioned above should be noted. Neither 
non-linear resistors nor capacitors are used for 
voltage grading on series air-blast breaks. 


Clamping and Coupling Discs 
A novel element for mechanically connecting 
concentric cylindrical components is the slotted 
disc developed by Ringspann Albrecht Maurer 
K.G., Bad Homburg v.d.H., German Federal 
Republic. The basic form is illustrated in 
Fig. 1. The “ Ringspann” disc, made of 





Fig. 1—Selection of ‘‘ Ringspann ”’ discs 


heat-treated spring steel, is of slightly dished 
shape and provided with alternate internal 
and external radial slots. The clamping action 
is obtained by inserting one or several discs 
between the two components and applying an 
axial force tending to flatten out the discs and 
thereby expand them in a radial direction: One 
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Fig. 2—Clamping of short workpiece on arbor by 
means of “‘ Ringspann B ”’ washers 
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application of this nature is shown in Fig. 2, which 
illustrates a workpiece being mounted on an 
arbor prior to turning or grinding. It is generally 
found difficult to clamp thin-walled workpieces, 
e.g. in a chuck, without causing distortion. In 
Ringspann 


such cdses, the “ ” disc provides a 





Fig. 3—‘‘ Star Disc ’’ washer for torque transmitting 
assembly of mating components 


solution, as the disc pack applies pressure evenly 
over the circumference of the work so that dis- 
tortion is prevented. 

The clamping disc is made in two main designs, 
depending on whether the variable diameter is 
the bore (type A) or the outside (type B). The 
outside diameter of the standard discs varies 
from about 14mm to 200mm, and the inside 
diameter from about 4mm to 165mm. The 
clamping range varies according to size from 
about 3mm for small discs to 10mm for the large 
sizes. Concentricity varies according to grade ; 
for quality I it is given as better than 0-01mm, 
for quality II better than 0-04mm. 

For forming torque-transmitting assemblies 
of mating components, such as shafts and gear 
wheels, pulleys, hand wheels, dials, &c., so-called 
“Star Discs” are avail- 
able (Fig. 3), although 
“Ringspann A” discs 
can also be used for 
this purpose. The “‘ Star 
Discs’ differ from the 
**Ringspann”’ discs in 
the shape of the spokes, 
which, in the former 
design, are not radial, 
but form _ triangular 
configurations with the 
outer cylinder wall. In 
this way they are able 
to transmit greater 
torques. 

The principle of the 
slotted disc has been 
applied by the maker to 
the construction of over- 
load and _ engaging 
clutches, and various 
clamping mandrels and 
chucks for workpieces 
up to llin diameter 
and over. 

Agent in the U.K. is K. S. Paul, Ltd., Great 
Western Trading Estate, Park Royal Road, 
London, N.W.10. 


Annual Report of Esso AG. 


The annual report of Esso A.G., Hamburg, 
for the period January 1 to December 31, 1956, 
was published last week. The company, a 
subsidiary of Standard Oil Company, New 
Jersey, is to increase its capital to DM.300, 
following an increase in December, 1956, from 
DM.138-7 million to DM.200 million. In spite 
of the Suez crisis, turnover increased by 18 per 
cent to DM.1670 (1416) million, and profits after 
deduction of customs duties and mineral oil 
tax, to DM.1239 (1047) million. In this way 
Esso A.G. maintained its leading position in the 
German market. Although operational profits 
increased, they were nearly all taxed away, and 
the net profit of DM.4-4 (9-8) million was 
derived from ‘‘ other sources.’’ This amount 
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was used to distribute again a dividend of 4 per 
cent on the old share capital. As the company 
points out, the result amounts to a payment to 
shareholders of DM.0-26 per DM.100 profit, 
whilst the State took DM.27-50. The report 
stresses the fact that extra costs arising out of the 
Suez crisis are represented only to a small extent 
in the 1956 balance sheet, but will appear for the 
most part only in the balance for the current 
year. During the crisis the company was largely 
able, thanks to its world-wide connections, to 
meet consumers’ demand, making up for 
temporary import reductions of crude oil by 
importing more finished products. 

Until 1960, expansion schemes costing DM.450 
million are to be undertaken, which will be 
financed partly by a loan. In addition, the 
associated firm, Esso Tankschiff Reederei 
G.m.b.H., is to invest DM.300 million. This 
company ordered in 1955 from German yards 
nine tankers of 36,000 tons deadweight each, to 
be delivered by 1961 ; the order has since been 
changed to seven tankers of 47,000 tons dead- 
weight plus three tankers of 36,000 tons dead- 
weight. 

The number of petrol stations increased to 
4600 from 4400, the number of employees by 
289 to 4565. Working hours were reduced from 
forty-eight to forty-five on September 1. 


During 1956, the Hamburg refinery achieved a 
throughput of over 2:1 million tonnes (+6 per 
cent). However, because of the crude oil shortage 
during November/December, output fell by 22 
per cent below what had been planned. This, 
together with difficulties experienced with new 
types of crude oil, had the effect of increasing 
costs. Two new plants came into use in Hamburg 
in the year under review. One was a separation 
plant for propane, butane, propylene and buty- 
lene, used in the chemical industry, e.g. as 
solvents and for plastics. The other was a 
hydroformer which, by means of catalysts, pro- 
duces high octane petrol from lower octane 
distillates. In addition, the delivery of refinery 
gas to the Hamburg gas works began at the end 
of 1956. Hamburg is to receive 75,000,000 
cubic metres of gas, which is to be transformed 
by a cracking plant into 110 million cubic metres 
of town gas ; this quantity is about 20 per cent 
of the total present consumption. Investments 
at Hamburg refinery during 1956 amounted to 
DM.21,000,000. Adjoining land to the extent 
of 425,000 square metres was acquired. Exten- 
sions there will increase the throughput to about 
3,000,000 tonnes of crude oil by 1959. 


Construction of the Cologne refinery on a site 
of 2:5 square kilometres began in the spring of 
this year. Five firms with over 200 engineers 
were concerned in the planning. The city of 
Cologne is at present constructing a basin for 
eight river tankers as well as a power station 
which will supply the refinery with electric current 
and steam. The plant is to go into production 
in 1959 with an annual throughput of 3-5 million 
tonnes, which is later to be increased to 7:5 
million tonnes. By 1965, Esso A.G. expects to 
have a refinery capacity of 10,000,000 tons, or 
25 per cent of the West German total. 


Heavy-Duty Hydraulic Scrap Shear 


A large heavy-duty scrap shearing machine 
for cutting up bulky scrap such as steel sections, 
ship plates, &c., was recently completed at the 
works of Lindemann Maschinenfabrik G.m.b.H., 
Dusseldorf, for shipment to a firm in the United 
States. This hydraulic machine has a drive of 
some 1000 h.p., and is operated through an oil 
hydraulic system by twelve pumps. It is designed 
to exert a shearing force of 1200 tons and is 
equipped with four compression hold-down rams 
of 100 tons each. It has a shear opening 7ft 
wide, 48in high in the centre, the upper blade 
being vee-shaped and the lower blade straight. 

Scrap is fed into the shears through a 40ft 
long feed bed by a hydraulic ram. A prefilling 
hopper installed at the side of this main feed bed 
is filled whilst the machine is in operation, ready 
for its contents to be transferred at the end of 
each shearing cycle. The manufacturers of this 
machine are represented in this country by 
Moffat and Bell, Ltd., 170, Piccadilly, London, 
W.1. 
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Philo Steam Power Station 


BY OUR AMERICAN EDITOR 


No. I 


The 120MW super-pressure unit which went into commercial 
operation at the Philo power station of the Ohio Power 
Company in June is to-day the most advanced steam-electric 
generating plant operating in the United States. 
initially operating at less than rated design conditions, the 
unit is expected ultimately to achieve a net heat rate of 
The boiler has been 
designed to deliver steam at a pressure of 4500/b per 
square inch gauge, at a temperature of 1150 deg. Fah. and 
at a rate of 675,000 /b per hour. The tandem compound 
turbine has two stages of reheat, respectively raising the 
steam temperature from 800 deg. to 1050 deg. Fah. at 1225 
lb per square inch gauge and from 630 deg. to 1000 deg. 
Fah, at 185 lb per square inch gauge. 


8530 B.Th.U. per kilowatt-hour. 


‘i so-called No. 6 generating unit at 
the Philo steam power station of the Ohio 
Power Company, near Zanesville, Ohio, has 
been operating under test conditions since 
March 20 last and has now been put into com- 
mercial operation. It is to-day the most advanced 
steam-electric generating unit in the United States 
and is regarded as an important pilot scheme 
in the current American trend toward very high 
steam pressures and temperatures and large 
turbine sizes. The Ohio Power Company is a 
subsidiary of the American Gas and Electric 
Company, one of the leading utility concerns in 
the United States. In view of the importance 
of the present unit, it is of interest to note the 
following remarks by Philip Sporn, the president 
of American Gas and Electric, concerning the 
origin of the Philo development: “‘ The remark- 
able record of the American utility industry in 
not only keeping up with the demands and needs 
of the country for increasing amounts of electric 
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While 


power during the past twelve years, but also doing 
so at substantially static or even declining rates 
in the face of a doubling or more of almost all 
other indices of cost in the same interval, is due 
to a large number of basic causes. High in order 
of importance among these has been the progress 
made in developing modern and more efficient 
techniques in building and operating the genera- 
tion facilities. While the use of higher steam 
pressures, higher temperatures, reheat and higher 
reheat, larger units, and single boiler, single 
turbine unit system designs all date back to the 
*thirties, the principal steps forward were all 
taken within the past twelve years. But it has 
been evident for some time that a flattening out 
in this curve of progress was rapidly setting in 
unless new avenues of approach and of progress 
were opened up. The more the problem was 
studied by the engineers of the Babcock and 
Wilcox Company, the General Electric Com- 
pany, and the American Gas and Electric Service 
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Fig. 1—Heat balance and water-steam flow diagram 
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Corporation, the clearer it became that any 
significant progress now that would at the same 
time open up the way for further progress in the 
years ahead lay in breaking away from present 
conventional design limits and limitations in 
pressures, temperatures and reheat, and thus 
from the limitations on further reductions in 
capital costs of generating plant facilities. This 
approach has culminated in a new unit embody- 
ing many new and forward-reaching ideas in the 
technology of economic generation of steam- 
electric power which was ordered for the Philo 
steam power station of the Ohio Power Company. 
The background work for this unit includes 
more than thirty years of experience within the 
A.G. and E. system and a continuous pro- 
gramme of co-operation and research with 
General Electric and Babcock and Wilcox. 

“* The management of these companies decided 
that it was opportune to install a commercial- 
scale unit as moderately sized as could be prac- 
tically built. This would embody the many new 
developmental ideas and the most advanced 
technology to obtain experience in the design, 
manufacture, construction and operation of all 
the equipment involved, before proceeding on 
and making the next large and significant step 
in improving steam generating station economy 
and economics. It is interesting and fitting that 
this new step toward more economical power 
generation should be made at the Philo station 
because it was there that one of the earliest steps 
in this direction, the installation of a 600 lb per 
square inch reheat unit was made in 1924. 
While many new concepts have been included 
in this developmental unit, the following are 
particularly outstanding :—{1) An _ extremely 
high boiler and turbine operating pressure. Both 
the feed-water inlet pressure of 5500 lb per square 
inch and the turbine throttle pressure of 4500 Ib 
per square inch constitute not only new records 
in their respective classes, but are approximately 
double any pressures previously developed 
commercially. (2) A pressure well above the 
critical pressure of 32061lb per square inch, 
thereby requiring the unit to be of the ‘ once- 
through ’ type, eliminating the need for the heavy 
and costly drums found in conventional evapora- 
tive boilers. (3) A main steam temperature of 
1150 deg. Fah., 50 deg. higher than anything 
previously built in America. (4) A double reheat 
design to increase the operating efficiency. (5) A 
new design of feed pumps to deliver feed-water 
at 5500 Ib per square inch.” 


CYCLE SELECTION 


When the operating pressure in the steam 
cycle is raised above the present maximum 
standard, in the range of 2500 lb per square inch, 
it becomes impractical to design natural-circula- 
tion boilers. Natural circulation cannot be used 
above 3206 lb per square inch absolute because 
no difference in densities corresponding to the 
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vapour and liquid phases of the fluid exists 
which could be used to induce circulation. 
Above a pressure of 3206lb per square inch 
absolute, there is only a single homogeneous 
phase at any temperature. As the density of 
steam approaches that of water, pumping to 
induce circulation is required. Once the need 
of forced circulation is established, then its use 
may be exploited to obtain the maximum benefit 
at a minimum incremental cost. To design a 
steam generator to operate above the critical 
pressure, Babcock and Wilcox developed its 
“universal pressure’ design. This is a once- 
through steam generator in which circulation 
is provided by action of the feed pumps and the 
relatively large pressure drop through the unit. 
Thermodynamic studies indicate that for each 
throttle steam temperature there is a correspond- 
ing throttle pressure which gives the maximum 
cycle efficiency. This is apparently true, both 
on an ideal basis and on a practical basis where 
turbine efficiencies are included. The optimum 
pressures of the actual cycles are somewhat 
lower than for the ideal cycles because of the 
effect of decreasing turbine efficiency with 
decreasing volume flow. This phenomenon 
of optimum operating pressures has not been 
experienced in the past because standard practice 
has always limited pressures for mechanical 
reasons below those pressures which would be 
optimum for the temperatures used. It was 
decided that 1150 deg. Fah. represented the 
maximum temperature that could be achieved 
with materials at present available. In the present 
design, the builders wished to use the maximum 
combination of temperature and pressure justifi- 
able, since the basic premise of the project was 
the close relation and interdependence of the 
two. An operating pressure of 45001b per 
square inch was then selected not only because 
of its apparent optimum relation to 1150 deg. 
Fah., but also because it gives operating pressures 
in the feed-water-heater lines, boiler, and 
steam lines which are within the limits of 
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established codes. In this particular decision 
and throughout the design of the unit as a whole 
it was attempted to meet the letter of the applic- 
able codes. In many instances this has called 
for excessively conservative design conditions 
which ultimately could be somewhat modified. 
The A.S.M.E. Boiler Code, for instance, calls 
for feed-water shut-off valves to be designed for 
20 per cent in excess of design pressure at a 
temperature « orresponding to design saturation 
temperature in the boiler. Attempting to inter- 
pret this requirement literally, the designers called 
for 706 deg. Fah. (the critical temperature of 
water) as the design temperature for the two big 
feed-water shut-off valves, even though the 
maximum conceivable temperature that could 
reach these valves by action of the feed-water 
heaters is approximately 575 deg. Fah. 

Reheat at 1150 deg. Fah. was initially included 
in the design considerations to obtain the gain 
in cycle performance associated with reheat. 
Preliminary discussions with the turbine manu- 
facturer indicated that there would be consider- 
ably more difficulty in designing a reheat stage 
to handle steam at approximately 1000 lb per 
square inch and 1150 deg. Fah. than at 4500 Ib 
per square inch and 1150 deg. Fah. This problem 
arises from the larger volumes that have to be 
handled at the lower | ressures and the resulting 
higher bucket stresses. A reheat temperature of 
1050 deg. Fah. seemed to be more reasonable, 
although it reduced the cycle efficiency some- 
what. This increment of efficiency was recovered, 
however, by the use of a second reheat which 
becomes feasible at the high initial pressure of 
the cycle. The second reheat temperature of 
1000 deg. Fah. was chosen to limit the design 
difficulties on the first stage of the turbine follow- 
ing this reheat and to retain approximately 
14 per cent moisture in the exhaust of the turbine 
at full load. The pressures for the two reheat 
points were selected on the basis of optimum 
cycle efficiency as well as optimum boiler reheat- 
inlet temperatures. Realising the developmental 
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nature of this unit, its size was not selected on 
the usual basis. On the one hand, the unit had 
to be kept relatively small so that experience 
could be obtained with a moderate investment ; 
on the other hand, the unit had to be large 
enough to be a true prototype of future machines 
and to have steam-volume flows which could be 
utilised at reasonably high efficiencies in the 
early stages of the turbine. A rating of 125MW 
appeared to be a good balance between these 
effects and was selected for this machine. During 
all design work, decisions as to possible courses 
of action were guided by the desire to make this 
a true prototype of a larger unit having a capacity 
more suitable for modern requirements. 

With the main and reheat steam conditions 
and unit size selected, a detailed heat balance 
was laid out. Studies indicated the optimum 
feed-water temperature to be about 565 deg. 
Fah. with the reheat pressures which were 
selected. The feed-water temperature to the 
boiler in this cycle has been limited, however, 
to 525 deg. Fah. by introducing an artificial 
pressure drop in the extraction line to the highest 
pressure heater. The maximum feed-water 
temperature of 525 deg. Fah. was selected so 
that the transition zone between the waterlike 
phase and steamlike phase of the fluid would be 
situated in a low-temperature low-heat-input 
section in the steam generator. Feed-water 
enters the steam generator by flowing through the 
three cyclones and some of their associated walls 
in series. Consequently, there is a certain 
unavoidable heat input before the water is carried 
to a relatively low-temperature zone in the rear 
of the steam generator. This heat input estab- 
lished the feed-water temperature limit. The 
restriction introduced in the extraction line of the 
top heater can be changed and the top heater 
has been designed so that it can operate at the 
full 565 deg. Fah. feed-water temperature. 
It may transpire in the course of operation 
that it is absolutely necessary to keep the 
unstable transition zone in areas of low- 
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Fig. 2—Cross sectional arrangement of No. 6 generating unit of Philo power station 











American Section 


THE ENGINEER 





Fig. 3—5000 Ib per square inch super-critical pressure pilot steam generating plant at the Babcock and 
Wilcox research centre in Ohio 


heat input if deposits are to be avoided. 

To limit oxygen in the feed-water as much as 
possible and thus to prevent oxide build-up, a 
high-quality deaerator has been included in the 
cycle. The location of the feed pumps normally 
would be directly under the deaerator to handle 
the smallest possible volume of fluid. The 
investigations indicated that conventional feed- 
water heater designs could not be adapted for the 
high feed-water pressure required and the time 
schedule did not permit research and develop- 
ment of special designs. Therefore, the pumps 
were split into two sections, with the high- 
pressure feed-water heaters intermediate, operat- 
ing at 2100 Ib per square inch. The arrangement 
of the heat balance was completed by the inclu- 
sion of other conventional items such as hydrogen 
coolers, oil coolers, and the G.S.L.O. condenser 
in the condensate cycle. The final heat balance 
is shown in Fig. 1, giving a heat rate of 8530 
B.Th.U. per kilowatt-hour. 


GENERAL ARRANGEMENT OF STATION 


The general arrangement of Unit 6 in the 
station is shown in Fig, 2. The steam generator 
and its auxiliaries are situated in the area formerly 
occupied by three 600 Ib per square inch standard 
boilers and one reheat boiler which served Unit 1. 
The only major structural changes required in 
the boiler-room were the raising of the roof in the 
area immediately above the steam generator 
proper, the strengthening of the columns carrying 
the steam generator, air heater, and new stack, 
and the erection of the new coal bunkers. These 
coal bunkers were situated over the front end 
of the steam generator to obtain easy access to 
the cyclones and to the existing coal-handling 
system. A new pit was opened in the basement 
floor to accommodate the slag tank and its 
removal equipment. Adjacent to the turbine a 
portion of an open pit along the north end of 
the station which had housed the machine shop 
was framed over to provide space for the control 
room. A small extension beyond the existing 
turbine-room wall was made to house the exciter 
and to provide space to pull the generator rotor. 
A small crane was provided in this area to handle 
the exciter and the generator rotor. 


THE STEAM GENERATOR 


The Philo steam generator was designed and 
built by Babcock and Wilcox, and is rated at 
675,000 Ib per hour at 4500 Ib per square inch 
and 1150 deg. Fah. with a feed-water temperature 
of 525 deg. Fah. There are two reheat sections ; 
the first was designed to raise 655,000 lb per hour 
at 1225lb per square inch from 800 deg. to 
1050 deg. Fah.; the second to raise 520,000 Ib 
per hour at 185 Ib per square inch from 630 deg. 
to 1000 deg. Fah. The unit has an estimated 
capability of 740,000 1b per hour at the main 


steam conditions. The arrangement of the 
steam generator consists of cyclone-fired furnaces 
in front of pendant superheaters and reheaters. 
The walls of the cyclones and the front wall of 
the primary furnace are cooled by incoming 
feed-water. The transition from water to steam 
occurs in the primary superheater in the coolest 
gas zone. The remainder of the wall and pendant 
surface is superheater surface. The final super- 
heater is arranged across the width of the furnace. 
The convection pass is divided by a baffle with 
the primary superheater on one side and the 
two reheat sections in series on the other. The 
gas flow is proportioned by dampers at the outlet 
of each side. By control of firing rate, the main 
steam temperature is controlled and, by position- 
ing these dampers, one of the two reheat tem- 
peratures is controlled. The superheater surface 
is arranged to provide adequate fluid temperature 
equalisation at the superheater outlet. The 
four pipes conveying steam to the turbine inlet 
originate at a common point in the superheater 
header so that they will be subjected to only 
small differences in temperature. To eliminate 
any temperature difference at the turbine, the 
exit from the first reheater outlet header has been 
made a single line of adequate length to ensure 
mixing and equalisation of temperature. The 
second reheater has four outlets, which are piped 
to give best mixing and are protected against 
severe temperature differences by an attem- 
perator. 

To avoid slagging conditions in the pendant 
and convection sections, flue gas recirculation 
is employed to limit gas temperature. Flue gas 
taken from the convection pass outlet at 800 deg. 
Fah. is mixed with hot gas at 3000 deg. Fah. 
from the primary furnace to reduce the gas 
temperatures entering the pendant sections to 
1900 deg. Fah., which is below the ash fusion 
temperature. The design of the recirculating 
gas ports for most effective mixing was developed 
on a pilot scale model at the Babcock and Wilcox 
Research Centre at Alliance, Ohio. In Fig. 3 
we show the 5000 Ib per square inch pilot plant 
erected at Alliance in 1953. The pilot plant con- 
sists of a single tube, running along the walls 
of a brick-lined, gas-fired furnace. The gases 
leave the furnace through convection surface, 
formed by this same tube. Subsequent develop- 
ment extended this tube through another furnace 
for raising the steam temperature up to as much 
as 1150 deg. Fah. This set-up has permitted the 
exploration of the following :—({1) Properties 
of the fluid ; (2) pressure drop characteristics 
with variations in mass flow, pressure and tem- 
perature ; (3) response characteristics and the 
control required ; (4) heat transfer rates of the 
fluid film ; (5) water-conditioning requirements, 
and (6) internal conditions as affected by 
water conditions, heat fluxes, mass flows, 
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pressures, temperatures and flow arrangements. 

In a once-through steam generator, any 
material entering with the feed-water either must 
be deposited in the unit or leave with the steam. 
Hence, the initial phase of the water-treatment 
investigation consisted of short-time runs to 
establish the conditions which would be necessary 
for a successful long-time run. It soon became 
apparent that iron pick-up in the pre-boiler 
equipment was a limiting factor similar to present- 
day operating experience. 

The tests established 0-01 p.p.m. of Fe as about 
the tolerable limit. This condition was best 
controlled throughout the complete cycle by 
maintaining a feed-water pH value of the order 
of 9-5, and it was done by the addition of 
ammonia or volatile amines. Dissolved solids 
in the feed-water were kept down to 0-25 p.p.m. 
by the prevention of contamination such as may 
be expected from condensers. It was found that 
the make-up water must be of the highest quality 
and demineralisation of part or all of the con- 
densate must be continuous. Such water control 
resulted in a successful 4000-hour continuous 
run with no detection of any appreciable deposit. 
A subsequent 2000-hour run with the same water 
also was successful with the final outlet at 1150 
deg. Fah. This test was for the purpose of watch- 
ing the chemical stability and the effects upon the 
high-temperature alloys. As far as is known, 
there has been no published heat-transfer data 
for supercritical pressure steam, flowing through 
a tube. Any data available has been based 
on steam flow at much lower Reynolds numbers 
and in an annular space which was not suitable 
for the Philo design. The Babcock and Wilcox 
research group, therefore, developed an elec- 
trically heated test section of tubing, attached to 
the outlet of the pilot unit. This arrangement 
permitted the control of fluid flow through 
the test section at temperatures from 220 
deg. to 1000 deg. Fah. and pressures up 
to 5000 Ib per square inch. The test 
section consisted of a horizontal 6ft length 
of 18-8 stainless steel tubing, 0-300in I.D. 
and 0-540in O.D. Thermo-couple wells were 
installed at each end of the tube. A pressure 
gauge was connected directly upstream of the 
test section. Power was applied to the tube 
from three 40kVA transformers. The central 
4ft of the test section was provided with a pair of 
thermo-couples and a voltage tap, spaced every 
6in. It was thus possible to obtain two outside 
tube temperatures at each of nine locations and 
to determine the voltage drop across each 6in 
length of tube. The test section was thoroughly 
insulated, and four sets of surface and depth 
thermo-couples were installed to determine the 
magnitude of the radially outward heat flow. 

Fluid flow and heat input could be measured 
to an accuracy of plus or minus 4 per cent. Data 
were obtained at various flow rates, tempera- 
tures and pressures with heat fluxes from 150,000 
to 600,000 B.Th.U. per square foot-hour, based 
on the tubeI.D. The film conductances obtained 
proved to be higher than those based on a 
McAdams correlation. To include a factor of 
safety, the Philo unit was designed based on the 
lower figures of McAdams. 

The steam generator is equipped with a 
Babcock and Wilcox tubular air heater. Based 
on experience at the Philo plant and elsewhere 
the cold end section of this air heater was 
equipped with “‘ Cor-Ten”’ tubes. ‘‘ Cor-Ten ”’ 
is a high strength steel developed by the U.S. 
Steel Corporation and has an analysis of 0:09 per 
cent C, 0:38 per cent Mn, 0-48 per cent Si, 0°41 
per cent Cu, 0-84 per cent Cr, and 0-28 per cent 
Ni. 

Because of the high sulphur content of the 
coal (4 to 5 per cent), measures have been taken 
to avoid fouling the air heater during periods 
when the inlet air temperature would drop the 
stack gas below its dew point. Steam heating 
coils have been placed in the discharge duct of 
the forced draught fan to raise air temperature 
whenever necessary. Combustion air, which 
also ventilates the plant, is supplied from outside 
through heating coils which are designed to 
maintain a minimum temperature of 70 deg. 
Fah, These coils, together with a rise through 
the fan of approximately 25 deg. Fah., should 
provide adequate safeguards against air heater 
fouling and serious corrosion difficulties. 

(To be continued ) 
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Personal and Business 


Appointments 


Mr. G. R. Guest has been appointed deputy home 
sales manager of F. Perkins, Ltd. 


Mr. J. H. JoLty has been appointed a director of 
Allied Ironfounders, Ltd. 


Mr. S. A. A. KNotT has been appointed a director 
of Charles Roberts and Co., Ltd. 


Dr. J. C. SWALLOW, F.R.I.C., has been nominated 
president of the Plastics Institute. 


Mr. W. H.: RIcHARDS has been appointed pro- 
duction superintendent of Marconi Instruments, 
Ltd. 


Mr. H. G. Bou.ien, A.M.I1.E.E., has been 
appointed sales director of Lancashire Dynamo and 
Crypto, Ltd. 

Mr. H. E. SNow and the Hon. M. R. BRIDGEMAN 
have been appointed deputy chairmen of the British 
Petroleum Company, Ltd. 

Mr. S. E. CLotwortHy and Mr. B. L. PAGE have 
been appointed to the council of the Aluminium 
Development Association. 

Mr. VINCENT WATKINS has been appointed a 
director of Steel, Peech and Tozer, a branch of the 
the United Steel Companies, Ltd. 

THE BOARD OF TRADE has announced the appoint- 
ment of Mr. W. R. Black as chairman of the National 
Research Development Corporation in succession to 
the late Sir Alan Saunders. 


Tue BRITISH BROADCASTING CORPORATION has 
announced that Mr. M. Clough has been appointed 
engineer-in-charge of the new television transmitting 
station at Rosemarkie, Invernessshire. 


Mr. R. J. CARTER has been appointed a special 
assistant to the managing director of E. B. Badger and 
Sons, Ltd., a British subsidiary of Stone and Webster 
Engineering Corporation, Boston, U.S.A. 


ASSOCIATED BRITISH ENGINEERING, Ltd., has 
announced that Major-General Wilfred George 
Fryer, M.LE.E. has been appointed deputy chairman 
of its subsidiary company, the Free Piston Engine 
Company, Ltd. 

BirMip INpustrigs, Ltd., has announced that Mr. 
W. J. Sully and Mr. W. C. Jordan have been appointed 
directors. Mr. A. E. Pearce and Mr. H. Goodwin 
have retired from the board of directors. Mr. J. W. 
Berry has been appointed deputy managing director. 


GiRLING, Ltd., announces the appointment of Mr. 
M. W. Kendall as vice-chairman and managing 
director. Mr. Kendall, who is at present chief 
engineer and a director of Joseph Lucas (Electrical), 
Ltd., succeeds Mr. Alex. Fraser, who has retired after 
thirty-one years’ service with Girling, Ltd. 


THE CENTRAL ELECTRICITY AUTHORITY has 
announced that Mr. P. W. Cash, M.I.E.E., system 
design and development engineer, has been appointed 
system operation engineer at headquarters. It has 
also announced the appointment of Mr. A. E. 
Hawkins, A.M.I.E.E., as system planning engineer 
to the Authority. 

RusTON AND Hornssy, Ltd., states that Mr. P. F. 
Dilnot, A.M.I.Mech.E., has been appointed assistant 
chief engineer (marine) in charge of the marine 
engineering department. Other appointments in the 
department are: Mr. H. Bayes, marine application 
engineer ; Mr. A. J. Bescoby, marine installations 
engineer; Mr. R. L. Rawlings, marine technical 
engineer. 

ASSOCIATED BRITISH O1L ENGINES MARINE (MIRR- 
LEES), Ltd., announces the following appointments :— 
Mr. G. W. Thwaites, A.I.Mar.E., sales manager ; 
Mr. M. W. Dunham, London manager; Mr. 
R. S. Bickerton, A.M.I.Mech.E., area sales engineer 
for Liverpool and the Northwest Coast ; and Mr. 
A. A. Adiey, area sales engineer for Hull and 
district. Mr. G. E. Cook has been appointed to 
succeed Mr. Thwaites as the company’s repre- 
sentative in the North Coast area. 


Business Announcements 


Mono Pumps, Ltd., has opened an office, for 
Northern Ireland, at 77, Great Victoria Street, 
Belfast. 

Limit ENGINEERING GrouP, Ltd., has acquired a 
factory at Bletchley, Bucks, for the production’ of 
electric motors. 

THE HARLAND ENGINEERING COMPANY, Ltd., and 
HARLAND Drives, Ltd., have acquired a controlling 
interest in Simon Equipment, Ltd. 


GEORGE KENT, Ltd., has opened a new showroom 
devoted to industrial instrumentation at 199-201, High 
Holborn, London, W.C.1. 


THE TURNER MANUFACTURING COMPANY, Ltd., 
Villiers Street, Wolverhampton, has formed a sub- 
sidiary, entitled Hydraulics and Pneumatics, Ltd., to 
manufacture hydraulic and pneumatic equipment for 
general industrial requirements. 


TAYLOR-SHORT AND Mason, Ltd., states that it has 
undertaken a reorganisation and has formed a new 
subsidiary company, Short and Mason, Ltd., Aneroid 
Works, 280, Wood Street, Walthamstow, London, 
E.17, which will handle the scientific and meteoro- 
logical instrument business. The name of the main 
company has been changed from Taylor-Short and 
Mason, Ltd., to Taylor Controls, Ltd., Forest Works, 
75, Hale Road, Walthamstow, and this company 
will continue to handle all industrial instrument and 
control business. 


Contracts 


A.P.V.-PARAMOUNT, Ltd., Crawley, Sussex, has 
received a contract for steel castings to be incorporated 
in nuclear reactor plant, by the General Electric Com- 
pany, Ltd. (Atomic Energy Division). 


THE EASTERN REGION OF BRITISH RAILWAYS has 
placed a contract with Brightside Heating and 
Engineeering Company, Ltd., Don Road, Sheffield, 9, 
for boiler plant, heating system, oil storage equip- 
ment and piping at the engine repair shop, Stratford. 

MARCONI’S WIRELESS TELEGRAPH COMPANY, Ltd., 
has received contracts, valued at about £160,000, 
from the Independent Television Authority for the 
transmitting equipment for four new stations. One 
set of equipment will be installed in the Chillerton 
Down (Isle of Wight) transmitting station, which is 
planned to come into service next summer. The 
other three have been ordered as part of the long- 
term plans of the Authority, and it is likely that they 
will be installed in stations to be opened in North- 
“wre —_— the Cumberland area and Northern 
Ireland. 


‘J 
Miscellanea 
RESEARCH AND MANAGEMENT.—Some preliminary 


details of a conference on “ Research and Better 
Management ”’ have been issued by the British 


Institute of Management, 80, Fetter Lane, London, . 


E.C.4. This conference is to be held at Bournemouth 
from November 6 to 8 next. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS.—The 
Institute of Road Transport Engineers has established 
a Southern Centre which is to cover membership in 
the counties of Dorset, Hampshire and Sussex and 
those parts of Surrey and Kent lying south of a line 
joining Guildford, Reigate and Gravesend. The Isle 
of Wight and the Channel Islands are also included. 


COMBUSTION ENGINEERING ASSOCIATION.—The 
Combustion Engineering Association is arranging a 
conference at the Old Swan Hotel, Harrogate, on 
November 5 and 6 next. The purpose is to examine 
the third annual report of the National Industrial 
Fuel Efficiency Service, and to discuss the findings 
of the N.I.F.E.S. engineers arising from their work 
with various industries. 


TANK LINING TECHNIQUE.—We are informed that 
Corrosion, Ltd., 16, Gloucester Place, Portman 
Square, London, W.1, in conjunction with Coltrate, 
Ltd., has developed a new technique for the lining of 
process and storage tanks with plastic linings in situ. 
The method includes the vacuum shot-blasting of the 
surface to be covered and the heat curing of the lining 
to give a hard, durable, strongly adhering, chemical- 
resisting and inert film. 

SHIPBUILDING CONFERENCE.—Statistics published 
by the Shipbuilding Conference show that orders for 
71 ships of 590,000 tons gross were placed with 
British shipyards in the second quarter of the year, 
making the total of new orders, up to June 30, 161 
ships of 1,190,000 tons gross, 47 and 38 per cent of 
which are oil tankers and cargo ships respectively. 
These contracts bring the order book up to 879 ships 
of 6,952,000 tons gross, of which 22 per cent is for 
foreign account and 52 per cent represents oil tanker 
tonnage ; the estimated value is £955 million. 


Non-DESTRUCTIVE TESTING.—The British Council 


-has announced a study course on ‘“* Non-Destructive 


Testing of Materials,’’ which is to be held in London 
and the provinces from February 9 to 22, 1958. 
This course is being organised solely for overseas 


industrial technologists and university research 
workers in science and engineering, and will consist 
of a series of lectures, discussions and visits. The 
main emphasis will be on the scientific background 
of non-destructive testing, and the method of treat- 
ment of this aspect of the subject has been sochosen as 
to show the progress which is being made by industry 
in employing relevant scientific knowledge for estab- 
lishing systems of quality control and for developing 
automatic processes. 


COMPETITION FOR FORESTRY MACHINES.—A com- 
petition to encourage the production of new machines 
to help those engaged in forestry is being promoted 
by the Royal Agricultural Society of England. The 
Society is offering silver and bronze medals for new 
or improved machines for the conversion of conifer 
thinnings after felling. Among the purposes envisaged 
are cross-cutting and/or peeling poles of not less 
than 3in nor more than 10in butt diameter, for pit 
props, and chipping machines for the conversion of 
poles for wood pulp and other uses. Entries of any 
other kind of machine for the conversion of thinnings 
into saleable form will be considered. In making 
awards the judges will consider the price of the 
machine ; rate of output per man-hours employed ; 
mobility ; mechanical reliability ; power required ; 
the quality of work, and suitability of the end product. 
Ali machines must be capable of being taken into 
forest clearings and of being easily transferred from 
one location to another by a “* Land Rover ”’ or light 
farm tractor. Provisional entries are required by 
March 31, 1958, and final entries by July 15, 1958. 
Each entrant will later have to demonstrate his 
appliance to the judges on a site chosen by the 
Society. Awards will be made before July, 1959, and 
the winning exhibits displayed at the Royal Show at 
Oxford that month. 


Pure Jet VERSUS ADVANCED ENGINES.—The 
Summer, 1957, issue of the Bristol Quarterly presents 
a comparative study of four types of engine for trans- 
port aircraft, pure jet, ducted fan, turbo-prop and 
** supercharged ”’ turbo-prop. All designs are assumed 
to have two turbines, with entry temperatures of 
1150 deg. Kelvin (cruise) and 1220 deg. Kelvin 
(take-off) for shaft power plants and 1000 deg. Kelvin 
(cruise) for the jet ; the ducted fan was driven at 
0-5g |.p. line speed and had both compression and 
augmentation ratios of 2. Propeller efficiency is 
taken as 91 per cent up to 400 m.p.h. t.a.s., falling to 
71 per cent at 600 m.p.h. t.a.s. Fuel consumption 
per pound thrust per hour, installed weight per pound 
thrust, and the ratio of take-off thrust (at 100 m.p.h.) to 
cruise thrust at the tropopause are then plotted. The 
turbo-prop engine appears, as would be expected, 
more economical, heavier, and with far lower thrust 
at high speed. Particularly interesting, in view of the 
earlier comparison of pure jet and by-pass engines 
on a basis of equal air consumption (see page 494, 
October 5, 1956), is the relation between ducted fan 
and pure jet ; per pound thrust, the ducted fan is 
sensibly more efficient, but seriously heavier, com- 
paring less favourably at higher speeds—the pure jet 
is the only engine to gain cruise thrust with speed. 
Unlike the earlier article, the present treatment 
extends to the operation of hypothetical aircraft. 
This is carried out on the basis of some remarkable 
empirical results ; that the fuel, engines and payload 
represent 60 per cent of the all-up weight, the thrust 
is 22 per cent of the weight at take-off, the cruise is 
carried out at 220 m.p.h. e.a.s., and a lift/drag ratio 
of 16. These figures are the result of take-off distance 
and regulatory requirements, and apply to contem- 
porary propeller-driven machines and the 
“Comet.” Direct operating costs per ton-mile are 
then examined for still air ranges of 2000, 4000 and 
6000 miles—continental, intercontinental and trans- 
oceanic operation. In all cases the turbo-prop is 
cheapest at low speeds, but the ‘“* supercharged ”’ 
engine is cheaper still at a higher speed ; at 4000 
miles the jet is least costly above 540 m.p.h., and at 
2000 miles it is highly competitive above 520 m.p.h. 
(This last finding confirms ether recent estimates, 
but it should be noted that the jet must fly at a much 
greater altitude, and also that the size of the aircaft 
has not been stipulated.) It is realised that the cruising 
speed is unrealistically low for modern jet aircraft 
and a plot for cruising at 270 m.p.h. e.a.s. is given for 
4000-mile ranges ; in this case the ducted fan takes 
precedence over the “‘ supercharged’ turbo-prop at 
higher speeds. It is observed that a ducted fan could 
be developed from a turbo-prop engine, and that it 
shares with the “ supercharged ’’ engine the ability 
to deliver large quantities of air for blown or jet 
props. It is surmised that the use of such devices 
to ease the landing and take-off problems may lead 
to the high cruising speeds that justify the, probably, 
higher maintenance costs of the ducted fan. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


CRANES AND LIFTING APPLIANCES 


777,989. January 31, 1955.—A STACKER, Demag- 
Zug G.m.b.H., Wetter-Ruhr, Germany. 

The invention relates to stackers in which a load- 
receiving device is raised and lowered in or on a 
vertical framework, the framework being either 
suspended from a trolley movable along guide rails, 
or mounted on a vehicle. Stackers of this kind are 
particularly suitable for filling shelves in warehouses. 
In the drawing, the supporting framework 4A, 
which is constructed as a conveyor, is mov- 
able along the horizontal rail B. The lower part 
of the conveyor is provided with guide means C, 
which co-operate with guide faces D, provided 
on the floor of the warehouse, thus prevent- 
ing oscillation of the framework and affording 
stability. The carrier E is constructed so as to form a 
support for the load-receiving device F, and is verti- 
cally displaceable between the vertical members of 
the framework by operating a winch through cables, 
which are connected to the load-receiving device by 
brackets. The carrier E is provided with rails G, 
of U-section, on which the load-receiver F is hori- 
zontally movable in both directions. The two 
ends of the load-receiver are of the same construction 
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so that it is readily adapted to move in opposite 
directions. The width of the load-receiver is so deter- 
mined—viewed in the direction of its movement—as 
not to exceed the width of the carrier, so that the 
passage between the shelves to be filled need not 
exceed the width of the carrier. Instead of the load- 
receiver jbeing mounted on rollers, it may also be 
freely suspended from the carrier. Several load- 
receivers may be provided side by side, or one above 
the other on a common carrier, being, however, 
displaced independently of each other. In this way 
it is possible for an increased number of crates to be 
successively deposited or received, and to be simul- 
taneously transported. By means of safety devices, 
provision is made for the framework to be displace- 
able only when the load-receiver F is in a mid- 
position relative to the carrier E in which it is auto- 
matically held.—July 3, 1957. 


778,833. July 20, 1955.—PoRTAL CRANES, Maschinen- 
fabrik Augsburg-Nurnberg A.G., Nurnberg, 
Germany. 

The invention refers to a am crane having a 
pillar which can be rotated about a vertical axis so 
as to slew the crane, and crane actuating mechanism 
outside the pillar. Owing to the increased require- 
ments for the capacity of modern rotating cranes, it 
has been found necessary to increase the electrical 
control apparatus, and its accommodation has 
caused considerable difficulties. The drawing illus- 
trates one embodiment of the invention. A rotatable 
pillar A is supported in a known manner on a portal 
B. Outside the wall of this pillar the crane actuating 
mechanism of the crane—for instance, the lifting 
winch C and the luffing winch D—are accommodated. 
Electrical control apparatus E, comprising, for 
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instance, resistances and contactors, for controlling 
the crane actuating mechanism, is arranged inside the 
rotating pillar. If also the driver’s cabin F of the 
crane is accessible from the hollow inside of the pillar 
A, it is convenient to arrange all parts of the control 
apparatus E which are not directly operated by hand 
above the opening leading into the driver’s cabin. 
The space accommodating the control apparatus can 
be separated for this purpose from a part G of the 
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hollow space of the pillar by a flap which, if necessary, 
can be shaped so that a person can climb through it, 
and is not shown in the illustration. For the main- 
tenance of the parts of the control apparatus E, 
arranged next to each other and one above each other, 
the inside space of the pillar A above the flap can be 
divided into two or more storeys. The arrangement 
of the control apparatus above the driver’s cabin 
and the hollow space of the pillar behind the lower 
part of the cabin does not exclude the arrangement of 
certain other parts of the control apparatus inside the 
rege ~~ if this should be found necessary.—July 


BEARINGS AND SUPPORTS 


778,816. February 1, 1955.—BEARINGS, Howard 
Clayton-Wright, Ltd., Wellesbourne, Warwick. 
(Inventors : Bernard Francis Martin and Graham 
Howard Clayton-Wright.) 

According to the invention there is provided a 
bearing assembly for two relatively rotatable members 
incorporating a plastics bearing liner disposed between 
the members and in the form of a split sleeve, the 
sleeve being keyed, or otherwise fixed, to the stationary 
member of the two, in such manner as to leave the 
operative bearing surface of the liner smooth and 
uninterrupted with the exception of the compensation 
gap provided by the split formation of the sleeve, and 
also allowing the two ends of the liner, bounding the 
slit, to move circumferentially to accommodate 
dimensional change in the liner. Referring to the 
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bearing assembly shown in the drawing, the outer 
shell is shown at A and the nylon liner B is of corre- 
sponding length. In this case the liner is provided 
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with three upstanding bosses C on its outer surface 
and, in the assembled bearing these bosses are engaged 
in holes drilled in the outer shell and the ends of the 
shell are turned over to form lips D. As, in this case, 
the liner is retained in the shell by bosses, there is no 
necessity for the lips for retaining purposes and in 
certain applications they may be omitted, such as, for 
example, when the bearing is working in a gearbox 
where it would be running in lubricant and lubricant 
retention in the bearing is not therefore necessary. 
In this case the oil grooves are provided in the outer 
face of the liner B as circumferential grooves E and 
the shell A is provided with two oil holes F communi- 
cating with the grooves E when the bearing is 
assembled. As there is communication between the 
two oil grooves via the compensation gap only one 
oil hole may be used if desired, communicating with 
one of the oil grooves or with the gap.—July 10, 1957. 


LUBRICATING DEVICES 


778,420. December 20, 1954.—PREsSURE-ACTUATED 
O1Ler, V. Meylan and Fils, 4, Rue de la Savon- 
nerie, Renens, Switzerland, and Jean Pierre de 
Trey, 83, Avenue C.F. Ramuz, Lausanne, 
Switzerland. 

Known oilers of the type described have the dis- 
advantage that it is impossible to remove an oil drop 
by suction through the capillary tube once it has been 
dispensed. It is an object of the invention to provide 
an oiler that enables oil to be removed by suction. 
Referring to the drawing, a hollow body A is inserted 
into the end of a holder, not shown, and the free end 
of the body is provided with a guide bush B. A longi- 
tudinally displaceable capillary tube C is supported 
in the guide bush B, the end of the tube being in the 
body, and carrying a bush D and a flange E between 
which a cylindrical flexible chamber F is attached to 
the delivery tube, the chamber being formed of a 
deformable plastic material. The open end of the 
chamber is attached between the shoulder G of a 
plug H closing the body, andaringJ. Centred in the 
bush D over a yoke extension K is one end of a valve 
plunger L, while the other end is provided with an 
elongated cylindrical 
valve seat M and a 
plate head N. The 
head co-operates with 
the conical face of the 
shoulder G of the plug 
H through a seal O 
formed of elastic mat- 
erial, while the valve 
seat M_ co-operates 
with the valve bore in 
the plug H in which 
the valve plunger L is 
centred and supported 
between the plug H 
‘and the extension K. 
If oil is to be dispensed, 
the delivery tube C is 
applied to the point to 
be oiled, and the oiler 
is depressed so that the 
resulting deformation 
of the flexible tube F 
partially displaces and 
forces oil out of the 
tube. With a displace- 
ment less than the 
length of the valve seat 
M the connection be- 
tween the tube F and 
the oil container 
remains closed. When 
the oiler is lifted off the point to be oiled, the 
discharge tube returns to its original position under 
the pressure of the spring P. According to whether 
the face of the discharge tube C rests fully or partially 
on the point to be oiled, oil or air is drawn into the 
discharge tube, when the flexible tube F returns to its 
original shape. When the displacement is greatei 
than the length of the valve seat M, an annular passage 
is formed between the oil container in the holder and 
the flexible tube. The pressure of the oil in the con- 
tainer and the pressure of air admitted through a 
small hole in the hand grip R, respectively act on the 
oil held in the flexible tube F so that the oil will be 
dispensed without further deformation of the flexible 
tube. A corresponding amount of oil simultaneously 
flows into the flexible tube from the oil container, 
until the valve between the two parts is closed, when 
the oiler is lifted off. Since the valve formed by the 
valve seat M is closed prior to the completion of the 
return movement of the flexible tube F into its normal 
position, oil will be drawn into the flexible tube from 
the oiling position through the tube C. The seal O 
between the plate head N and the conical face of the 
shoulder S is resiliently deformed by the action of 
the spring P in the sealing position of the valve plunger 
Land thereby produces an air and liquid-tight closure, 
so that the oil held in the flexible tube cannot be 
dispensed accidently owing to the capillary action of 
the discharge tube.—July 10, 1957. 

















No. 778,420 








180 


POWER TRANSMISSION 


778,856. September 8, 1954.—REDUCTION GEAR 
TRANSMISSION Drives, The British Thomson- 
Houston Company, Ltd., Crown House, Ald- 
wych, London, W.C.2. (Inventor: Stephen 
Arthur Couling.) 

The invention relates to single- or double-reduction 
gearing for electric motors driving winding and like 
drums. In such drives, it is necessary to allow for 
considerable relative movement between the motor 
which is solidly mounted on its support and the drum 
which is liable to torsional and lateral deflections. 
Some flexibility in the gearing is thus required. The 
object of the invention is to provide this desired 
flexibility while maintaining economy in space of the 
gearing. Referring first to the arrangement shown in 
the drawing, a single input shaft A is driven from any 
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suitable prime mover. The input shaft is supported 
in bearings B and carries a high speed input pinion C 
in engagement with a low speed output gear wheel D. 
The output gear is located on a hollow quill shaft E 
in bearings F forming part of the gearbox. In the 
centre of the hollow shaft E is a torsion shaft G which 
is flexibly coupled by a flange member H through the 
intermediary of a resilient coupling in the form of 
bushes J, e.g. of rubber, surrounding pins K which 
transmit the drive. The end of the torsion shaft G 
remote from the input shaft is flexibly connected to 
the output or driven shaft L through a flexible 
coupling M. By reason of the incorporation of the 
flexible couplings J and M, and the presence of the 
torsion shaft G, considerable relative movement 
between the prime mover connected to the input 
shaft A which is solidly mounted on its support and 
the winding drum which is mounted on the output 
shaft L is permitted. The input high speed pinions C 
and the low speed output gear wheel D are shown as 
provided with two sets of gear teeth ; these may be, 
and preferably are, of the double helical type. Where 
two input shafts are required, a second input shaft 
may be arranged with input pinions engaging the slow 
speed output gear wheel D at another position on 
its periphery. A double reduction driving arrange- 
ment is also shown in the specification.—July 10 
1957. 


RAILWAY ENGINEERING 


778,439. July 15, 1955.—FASTENING SPIKES FOR 
RAILWAY TRACKS, Lockspike, Ltd., Cory 
Te 117, Fenchurch Street, London, 
E.C.3 


The invention relates to fastening spikes for use in 
the laying of railway tracks, and is concerned with a 
resilient rail spike for use in the gauge hole of a 
railway base-plate spike to secure the base-plate on a 
railway sleeper. It will be seen from the drawing that 
as the spike is driven there is a lateral compression of 
the spike in the region immediately below the head as 











the resistance of the base-plate at the walls of the 
gauge hole A force the resilient legs of the spike 
toward each other. With the form of spike shown 
there remains a gap B between the legs of the spike. 
The angularity of leg C in this region causes a wedging 
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action against the walls of the hole, to produce a 
positive gripping action of both laterally and vertically 
directed forces and a firm engagement of the spike 
with the base-plate. In order to prevent direct contact 
of the leg D of the spike with the edge of the rail 
flange E, the leg is off-set to provide a rebated region 
F immediately adjacent the head G of the spike. This 
rebating is sufficient in length substantially to space 
the leg D from the flange while allowing for sub- 
stantial spacing of the spike head above the upper 
surface of the rail flange when the spike is fully driven. 
It is not so long as to impair the wedging action in the 
region H in which both legs of the spike are in contact 
with the walls of the spike hole in the base-plate. 
Since the depth of the sleeper and of the rail flange 
are generally fixed, and the dimensions of the base- 
plate spike holes are also fixed the upper region of the 
spike, including the dimensions, stiffness and spread of 
the spike legs, the angularity of the inclined leg or legs 
and the dimensions of the rebated region F of leg D, 
are arranged so that when the spike is fully driven it 
will be in the position shown. The wedging of the 
spike in the base-plate is then so firm that the entire 
base-plate can be lifted by its engagement with just 
one spike. Modified designs are also shown in the 
specification.—July 10, 1957. 





Technical Reports 


Oscillations of Dielectrics and Plasma (Ref. L/T337). 
by H. Pelzer. The British Electrical and Allied 
Industries Research Association, Thorncroft Manor, 
Dorking Road, Leatherhead, Surrey. Price 7s. 6d., 
postage 4d:—The longitudinal oscillations of an 
infinite plasma or dielectric medium have an angular 
frequency w, which is known as the — frequency 
in the former case, given by e(w)=0, where e is the 
dielectric constant. Finite shapes of dielectric or 
plasma can oscillate, but not radiate, at the plasma 
frequency since the field outside them is zero for all 
modes oscillating with this frequency; they do, 
however, radiate a line spectrum of frequencies other 
than the plasma frequency. This spectrum is dis- 
cussed for the case of a sphere and it is shown that 
there result dipole oscillations of a ftequency given 
by e(w)=—2 and higher multipole oscillations given 
by e(w)=—(n+1)/n. Thus a spherical plasma will 
radiate a line spectrum of frequencies which are 
below the plasma frequency by factors ranging from 
1/4/3 for homogeneous dipole oscillations to a limit 
of 1/4/2 for the highest multipole oscillations. In 
recent experiments with a spherical plasma Gabor 
and his collaborators did actually observe a frequency 
lower than the plasma frequency. 

The nature of the oscillations in a body of finite 
shape corresponding to any initial state of polarisation 
is also discussed for a sphere. If the dielectric 
possesses more than one resonance frequency then 
the initial polarisation and its rate of change do not 
determine the state of oscillation, and the higher time 
derivatives of the initial polarisation must be known 
as well. 

The vectors D and E (the electric displacement and 
field respectively) are not, in general, parallel even 
for the homogeneous isotropic dielectrics discussed 
here. It is shown that the whole range of negative 
dielectric constants from 0 to — (the region of 
“metallic reflection” of the dielectric) can be 
physically realised, for example, by homogeneous 
oscillations of ellipsoids of different shapes. 

Darwin has shown that the Lorentz internal field 
does not apply to plasma. Here a different argument 
is given to show that the Lorentz field must necessarily 
cease to apply to a dielectric if the force which restores 
the charged particles to their equilibrium position is 
sufficiently weak. If this condition is reached the 
medium ceases to be a dielectric and becomes a 
plasma or metal. 


Recherches sur la Combustion d’un Mélange 
d’Hydrocarbures. By J. Rappeneau. Publications 
Scientifiques et Techniques du Ministére de 1’Air, 
No. 318. Service de Documentation et d’Information 
Technique de |l’Aéronautique, Magasin C.T.O., 2, 
Avenue de la Porte-d’Issy, Paris (15e). Price 1100 
francs.—In the present paper an investigation is 
described of the combustion in air of a mixture of 
hydro-carbons, viz. paraffin oil. After a theoretical 
treatment of the temperatures of combustion and the 
concentration of the combustion products (without 
considering dissociation), the part played by dissocia- 
tion is examined. Temperatures and concentrations 
of constituents are calculated as functions of the 
air/fuel ratio. A combustion process is defined on 
the basis of the analysis of the combustion products, 
the fuel/air ratio and the combustion temperature. 
These quantities may be obtained, and the results 
show not only how combustion proceeds, but permit 
an explanation of the combustion of kerosene. The 
thermal character was demonstrated of the forma- 
tion of nitrous oxide. Tests of a kerosene burner, 
consuming completely vaporised mixtures, showed 
the relations between the air/fuel ratio and laminar 
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and turbulent propagation velocities, as a function 
of Reynold’s number. 


Opérateurs Symboliques. By H. Pailloux. Pub- 
lications Scientifiques et Techniques du Méinistere 
de l’Air, No. 317. Paris: Service de Documenta- 
tion et d’Information Technique de l’Aeronautique, 
Magasin C.T.O., 2 Avenue de la Porte d’Issy, 
Paris (15e). Price 880 francs.—A slightly modified 
definition of a symbolic linear operator is given 
which makes the operator more versatile. By means 
of the notion of a generating function it is readily 
possible to establish its classical properties, and do 
it more systematically. A Laplace differential 
equation can be reduced to an equation with constant 
generalised coefficients. After a study of several 
individual operators, the systematic study of linear 
differential equations with constant coefficients is 
begun, and the results are applied, e.g. to recurrent 
sequences, difference equations (interpolation of 
factories) and the Fibonaci sequence. 


The Mechanism of Uniform Field Breakdown in 
Hydrogen (Ref. L/T335). By A. Wilkes. The British 
Electrical and Allied Industries Research Association, 
Thorncroft Manor, Dorking Road, Leatherhead, 
Surrey. Price 6s., postage 4d.—Measurements with 
the object of checking the streamer theory over a 
wide range of values of pd, the product of gas pressure 
and gap length, have been continued and are described 
in this report. Earlier results showed that the Town- 
send theory of breakdown (involving (i) a primary 
ionisation process in the gas denoted by the Townsend 
coefficient « and (ii) a secondary process here denoted 
by y probably taking place at the cathode), is adequate 
to explain the initiation of breakdown in both air and 
nitrogen up to a value of pd of about 1000cm mm Hg. 
Results in air lend support to this view, and in this 
report the results of similar experiments in hydrogen 
are given. 





Launches and Trial Trips 


STANVAC LirIK, oil tanker ; built by the Chantiers 
de la Seine Maritime for the Petroleum Shipping 
Company ; length overall 425ft, length between 
perpendiculars 405ft 104in, breadth moulded 66ft, 
depth 29ft, draught 22ft 63in, deadweight 10,850 tons, 
loaded displacement 14,620 tons ; eight centre tanks 
and eight wing tanks, two pump rooms ; two 125kW 
turbo-generators, one 50kW diesel-driven emergency 
generator; two Nordberg F.M.D. 138 H.S.C. 
supair thermal, four-stroke diesel engines, each 1830 
h.p. at 525 r.p.m., Messian reduction gear. Trial, 
May. 

ARTHUR STOVE, cargo ship ; built by the Forges 
et Chantiers de la Méediterranée (la Seyne) for 
Lorentzens Skibs. A/S Norway; length overall 
490ft 2in, length between perpendiculars 458ft Sin, 
breadth moulded 64ft, depth to main deck 39ft Sin, 
draught loaded 27ft 9in, deadweight 13,000 tons, 
trial speed 14-5 knots ; four holds, two 10-ton and 
ten. 5-ton derricks, electric deck machinery, three 
200kW diesel-driven generators ; machinery aft ; 
La Seyne-Sulzer mark 8SD72 diesel engine, 5600 h.p. 
at 125 r.p.m. Trial, May. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION “ SUPERVISING ELECTRICAL 
NGINEERS 


Tues., Aug. 6.—S.E. wader BRANCH : Eltham i 
Church Hall, Court Road, London, S.E.9, les,”’ E. 
ton: “ Electro-Luminiscent Lamps,”’ H.W. Windebank, 

p.m 

Wed., Aug. 7.—MANCHESTER BRANCH : Engineers’ Club, Albert 
Square, Manchester, Film Night, 7 p.m. N. LONDON 
BRANCH : ‘“* Queen’s Head,’’ 677, Green Lanes, Harringay, 
London, N.4, Film Show, 7.45 p.m. ye HALIFAX BRANCH : 
ree Hotel, Horton Street, Halifax, General Discussion, 
1S p.m. 


INSTITUTE OF THE MOTOR INDUSTRY 


Sat. to Sat., Aug. 24 to 31.—St. Catharine’s College, Cambridge, 
Eleventh Annual Summer School. 


INSTITUTION OF MECHANICAL ENGINEERS 
Sat., Aug. 31.—S. BRANCH : Whole-day visit to the pumping 
stations of the Mid-Wessex Water Company, Frimley, Surrey. 
Sat., Sept. 14.—SOUTHERN BRANCH: Whole-day visit to the 
Greenham Common base of the United States Air Force, 
Newbury, Berks, 10 a.m. 


MANCHESTER GEOLOGICAL AND MINING SOCIETY 
Thurs., Oct. 10.—Mining and Technical College, Wigan, Annual 
General Meeting, 3.30 p.m. 
SOCIETY FOR WATER TREATMENT AND 
EXAMINATION 


Wed. to Fri., Oct. 2 to 4.—Palace Hotel, Southend-on-Sea, 
Autumn Meeting, | 


L 
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Wing flaps, undercarriage and servo-mechanisms in the ‘‘Whispering 

Giant” are actuated by air from high pressure bottles. Birlec compressed air & e 

dryers ensure maximum safety and efficiency by removing harmful moisture vapour a 

to prevent freezing at the release valves as expansion takes place. fa 

Backed by over fifteen years specialised development, Birlec compressed air dryers are % 

currently in use for a wide selection of industrial applications employing pressures ranging % ij 

from 100 to 6000 p.s.i. Fully automatic and modest in running cost, Birlec drying equipment cd aS) 
contributes to the efficient operation of oil refineries, chemical plants and all types of moisture- 
sensitive pneumatic equipment and instruments throughout the world. 


With acknowledgments to B.O.A.C., The Bristol Aeroplane Company Limited and Williams & James (Engineers) Limited. 


DRYER DIVISION OF 
E 
ADSORPTION DRYERS Pe. Se anton 


ERDINGTON - BIRMINGHAM 24 





DRY AIR & GASES 





LONDON e SHEFFIELD © GLASGOW . NEWCASTLE-ON-TYNE 
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Knocks like this mean unnecessary wear and 
tear, extra maintenance bills. Goodyear fenders 
— the most efficient shock absorbers of their 
type ever produced — will save you all that. 
Resistant to wear and weather, tough Goodyear 
fendering is the most practical and economical 
protection for loading bays, and other structures 
and equipment in factories, warehouses, transit 
sheds and goods stations. It is quick and easy to 
install, and virtually immune to the effects of i 
abrasion, ageing, rotting and corrosion. Hu 
Goodyear fendering is supplied in cylindrical, | 
rectangular and special ‘ D’ sections to suit all 4 
needs. We will gladly send you further details, \ 
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I + Y or advise on the correct type of fendering for 
Pan) Yy your particular application. 
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Goodyear fenders are used by dock and 
harbour authorities throughout the world } 
on quays and similar installations. They are 
also fitted to small craft such as launches 
and tugs. Their effectiveness and overall 
economy have been proved by twenty-four 
years of heavy-duty marine applications. 
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Goodyear fenders 
take the shock! 
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The “MYFORD” M.G. 12 
CYLINDRICAL GRINDING MACHINE 


A relatively low-priced machine, capable of accur- 
ately grinding small workpieces, where actual 
grinding times are short, and automatic movement 
to table and wheelhead cannot be fully exploited, 
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Spray-painting and compress- 
or equipment designed to do 
a specific job does that job 
better, cheaper and faster. 
Recognising this, A. I. D. 
technicians have developed a 
range of equipment best 
suited to serve the many re- 
quirements of industry. 


For instance, there is special 
equipment for spraying pre- 
servatives, special equipment 
for applying paint and fine 
finishes, special equipment 
for spraying sound-deaden- 
ing materials and under- 
coatings. AJI.D. make 
everything behind the gun, 
too, from compressors right 
through to complete spray 
booth installations. _Com- 


ALLOTT BROS., 
prehensive service is always 


and 
LEIGH LTD. non Lastean onl ce. 
able technical assistance is 


yours for the asking, of course. 






Full details from 


F. W. KUBACH, LTD. 
12 Sylvan Road, London, S.E.19 
Tel.: LiVingstone 3311/2 Telex No.: 2-3375 























ICKLES FORGE, 
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ROTH ERHAM, Model SOB. Two stage semi-auto- Model 2. The famous spray gun Model 10B. Single stage semi- Model 7. A spray gun of supreme 
Telephone: Telegrams: matic stationary compressor — that excels in every significant automatic stationary compressor — achievement in precision, balance 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM supplied complete with air receiver detail supplied complete with air receiver and control 
AIR INDUSTRIAL DEVELOPMENTS LTD Ss iF 
AIDSPRAY WORKS: SHENSTONE: NR. LICHFIELD: STAFFS: ENGLAND (Za 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 


CANADIAN OFFICE: 4 Lailey Crescent, Willowdale, Ontario. BA 1.2677 ' 











THE FIFE FORGE CO. LTD. KIRKCALDY, SCOTLAND 


Telegrams: FIFE, FORGE, KIRKCALDY + Telephone: DYSART 5467/8 
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18-TON DRUM AND ARMATURE SHAFT FOR PITHEAD WINDING GEAR 
STEEL FORGINGS supPLiED BLACK-ROUGH AND FINISHED MACHINED 


WE SPECIALISE IN MARINE AND LAND ENGINE FORGINGS, ALL TYPES OF SHAFTING, CRANKSHAFTS, ETC. 
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THE FUTURE IS BEING $HAPED 
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BY OUR\PRESENT ACT/VITIES: 
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THE RICHARDSONS WESTGARTH GROUP 


Wallsend — THE NORTH EASTERN MARINE ENGINEERING Co. Lro. 
PARSONS MARINE TURBINE Co. LrTb. 
Sunderland — GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. 


Hartlepool — RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
Immingham__ tie HUMBER GRAVING DOCK & ENGINEERING Co. Lrp. 


& Grimsby 


London — RICHARDSONS WESTGARTH ATOMIC Lrtp. 
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Increased capacity and 


GREATER ROLLING ACCURACY 


See 


i Ilustration shows series PBE 810 
@ Illustrated is a heavy-duty Bronx three-roll wt cctap down bearing brociet io 


Pyramid Type Plate Bending Roll—complete down position. Photo by courtesy of 
with a desk type control panel and all the a ree 
necessary électrical equipment. It is arranged 
for motor drive and includes an additional top 


roll which increases the capacity. Vertical 
rolls are fitted for use in conical rolling. 
When the machine is fitted with a 16” diameter 
top roll it is capable of bending mild steel 


plate 10’ wide by 1” thick. With an 18” 
diameter top roll it can deal with plate 10’ PLATE 


wide by 13” thick. 
be BENDING 


There are also Bronx Press Brakes, Guillo- 
tines, Plate Levelling Rolls, etc. Write for ROLLS 


illustrated catalogues. ites miele 











BRONX ENGINEERING CO. LTD., LYE, WORCS., ENG. 








Magnivar 


CONTENTS 
GAUGES 


Overhead Tanks 





For use with the 041 Pencil ask 
for Venus No. 844 full range & 


These Gauges are suitable for overhead oil and water tanks not varying diameter leads —f 
less than Sft deep. The gauge requires one pipe only from the | there’s also the No. 842 range & 
bottom of the tank and can be placed in the most convenient \ \ of standard diameter 
position providing it is below the tank. There is no air pump ; leads to fit any clutch 
and no sealed system to leak. F ni. type pencil. 





Ask for VENUS-ALWAYS 
SROADHEATH, NR. MANCHESTER cx... | MUR Ro Me 


haa ”6—OCC en ee Dee LOWER CLAPTON ROAD, LONDON, E.5. 
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BUILT TO THE 
DRAFT BS 
CW (ELE) 6246 
WITH CLASS ‘E’ 
INSULATION 





This concise, three-sheet set of data sheets 

gives you all the general and technical 

: information you need to assess this new 

ets motor. Specification performance data, 

dimensions and a great deal of other useful 

information such as applications, operating 
temperatures and altitudes—all presented 
concisely and devoid of frills. 
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Data Sheet HE. 101 
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ENGINEERING, MARINE AND WELDING 
AND NUGLEAR ENGINEERING EXHIBITION 
AUGUST 29—SEPTEMBER 12 
Ground Floor, Grand Hall 


. ‘ . 
We are showing typical examples from 
our wide range of diesel engines, which 
cover marine, industrial and traction re- 


quirements up to 3000 b.h.p. 


0) | 34>) 4 ae ae 


STAND 12 ROW G 


EXP 6 500 b.h.p. exhaust turbo-charged four-cycle diesel 
engine. Generating set for marine auxiliary duty. 
HST Vee8 1200b.h.p. power unit for diesel-electric locomotives. 
8 cylinder two-cycle diesel engine, with flange 
mounted Metropolitan-Vickers generator. 
CRL6 1100 b.h.p. marine propulsion engine. 6 cylinder 
two-cycle diesel engine. 
HRN 6 800 b.h.p. marine propulsion engine. 6 cylinder 
two-cycle diesel engine. 


AT OLYMPIA 1957 


STAND 12 ROW H 

ESB 6 A new general purpose high speed two-cycle 
diesel engine. ? 

ESL 5 240 b.h.p. two-cycle Scavenge Pump Diesel 
generating set. 

ERL 6 Two-cycle marine propulsion engine, demon- 
strating Crossley remote control, and direct 
reversing. 


CROSSLEY BROTHERS LIMITED 
OPENSHAW - MANCHESTER 11 
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for roofs of 
double duty 


Some roofs only have to withstand wind and weather. 
Their job is single-purposed. Protection, pure and 
simple. 

But other roofs have a specialised, dual duty. They are 
promenades also; roof gardens, verandahs, terraces, 
playgrounds. And for these, Ruberoid has a specialised 
answer — Ruberdal Roofing, a Ruberoid built-up roof with 
a hard-wearing, fireproof tiled surface which complies 
with the London Building Act and the Ministry of 
Health Model Building Bye-Laws. 


Above: GRAND STAND, CHELTENHAM RACE COURSE. 


Architect : Rainger, Rogers & Smithson. FF/AA/R.1.B.A. 


Below: THE GEORGE HOTEL, CRAWLEY, SUSSEX. 


Architect : ¥. Hopwood, A.R.1.B.A. 





YOUR PARTNERS 
IN ROOF SERVICE 


Take Ruberoid into partnership at the design 
stage. The Ruberoid Contract Department 
in your area will gladly help you in formu- 
lating the most economical specification and 
automatically the best roofing guarantee — 
Ruberoid materials and Ruberoid crafts- 
manship. 


RUBEROID 
Ruberdal 
Roofing 


Write for turther details of Ruberdal Roofs and the full range of Ruberoid specifications to :— 


THE RUBEROID COMPANY LIMITED 
354 COMMONWEALTH HOUSE, 1-19 NEW OXFORD STREET, LONDON, W.C.1 
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Ferranti Distribution Transformers using inorganic 
materials impregnated with silicone resins, i.e. ‘Class C’ 
Insulation — B.S.2757: 1956 offer many advantages :- 


No Fire Risk 

No Explosion Hazard 

Low Weight 

Higher Overload Capacity 

Can be installed in damp situations 





Illustrated is a 500 kVA, 
3-phase, 11,000 volt Ferranti 
Distribution Transformer 
using “Class C’ Insulation — 
B.S.2757 : 1956. 


4 ry 
| KRRAN | | LTD WEST GORTON » MANCHESTER 12 


London Office: KERN HOUSE, 36 KINGSWAY, W.C.2. 


THERE IS A THICKNESS FOR EVERY JOB 


RANGE OF 


THICKNESSES THICKNESSES 
16, 18, 19, 


13, 16, 19, 22, 25, | | 
32, 35, 38, 43, 45 y 22, 25 mjm. 


and 51 m/m. 


C. F. ANDERSON & SON LTD. 


PLYWOOD IMPORTERS 
ioaetme 7 ON - LONOON : N.I. Phone: CANonbury 6671 
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A Harland pump can be installed 
with complete confidence when 
planning to secure the most 
efficient production and consistent, 
trouble-free plant operation. 















““SPIROGLIDES ” 


Robustly constructed pumps of 
high efficiency and reliability for 
waterworks, hydraulic services, 
mine dewatering, steel descaling, 
etc., etc. 












- 















These are ideally suited for pump- 
ing-hard or soft solids in water 
or other liquids, semi-solids, 


; 

‘“SWALLOWGLIDES ”’ 
sludges and sewage. 
| 


‘*UNIGLIDES ”’ 

Single stage split casing pumps, 
manufactured in 41 sizes for a wide 
range of duties and constant high 
efficiency operation. 


All-purpose single stage 
service pumps for low 
head duties in industry 
and public services. 


HE HARLAND ENGINEERING COMPANY LIMITED, ALLOA, SCOTLAND 


LONDON AND EXPORT SALES OFFICES: | HARLAND HOUSE, 20 PARK STREET, W.!. 
BRANCHES IN: BRISTOL, GLASGOW, LEEDS, NEWCASTLE, NOTTINGHAM, TIMPERLEY (Cheshire), WOLVERHAMPTON AND OVERSEAS 


P 3980 “A” 
K 


“« MONOGLIDES ” at your service 
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POWER 


PURPOSE 






This 800 kVA 3-phase 11 kV transformer 
was designed and made by Gresham Transformers 
Ltd. for a particular purpose. Installed in an 
To every underground sub-station to supply power for 
telecommunications equipment, it is a dry type 
with Class ‘“‘B” insulation and incorporates a 


‘Transformer closed circuit air/air cooler. 


Whether made to standard specification, or 
Problem designed and built to customers’ requirements, all 
Gresham Transformers show a particular fitness 
for their purpose. 


there is a 


* 23232 Sa 


Gresham 
Answer 


TRANSFORMERS LTD 





TWICKENHAM RD., HANWORTH, MIDDX. _ Telephone: FELtham 22 
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BIRMINGHAM: 


Scapa Works 
Langley Green 
Oldbury, Birmingham 


Tel: Broadwell 1611 


THE ENGINEER 


us and 
errous 


collection 


LIMITED 


MANCHESTER SHEFFIELD LONDON 


Frederick Road Stevenson Road Scapa House 
Pendleton Attercliffe Park Royal Road 


Salford 6 Tel: Sheffield 41216 London N.W.10 
Tel : Pendleton 2481 Tel: Elgar 5811 
Also at Newcastle, Bedford, Cardiff; Bow, Coventry etc. 


| GR0O.U 0 6:0: Poem 





























oF / CASTINGS IN GREY | 
&] 0 SPECIFICA TION 


R THE ENGINE, , 
Inpusrry NS r| 


vP TO Two rows) 


RENSHAW FOUNDRY 


LIMITED 
STAINES, MIDDLESEX 


ae ie on eo STAINES 42 





DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 
PRESSURE VESSELS 


Riveted or Welded 
Ps 


WELDED and FLANGED 
WORK A SPECIALITY | 


ABBOTT & CO. 


(Newark) 


LIMITED 


ABBOTT BOILER WORKS 
NEWARK: NOTTS: ENGLAND 


Telephone: Newark 34 
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CARR 
of Smethwick 
Specialists ta — 


NON-SPARKING 
OP A 


NON-SPARKING 
TOOLS 


For 
use in gas works, oil installations, 
chemical plants, and for explosive 
atmospheres. Non-magnetic. 


ALSO 
PHOSPHOR BRONZE Chill cast sticks and ; 
castings. ALUMINIUM BRONZE Castings. CHARLES CARR LIMITED 
GUNMETAL AND HIGH TENSILE BRASS 
Incorporating THE NON-FERREOUS CASTING CO. (Birmingham) LTD. 


Castings. BRAZING SOLDER Granulated 

and wire. SHELL MOULDED CASTINGS GROVE LANE - SMETHWICK 40 - BIRMINGHAM 
to the highest standard of finish and Telephone:- SMETHWICK 1231 (3 lines) 

accuracy. RAILWAY AXLE BOX BEAR- 

INGS completely machined and ready to fit. 


London office:- 19 GREAT WINCHESTER STREET E.C.2. 
Telephone: LONDON WALL 6714-3 


lent GEARS 


To ensure minimum friction and noiseless running, the choice of 
material for non-metallic gears is of great importance ; such gears 
must have hard, smooth-wearing surfaces, and must possess 
great strength, elasticity, and shock-absorbing powers. Fabroil 
gears possess these qualities to a pre-eminent degree; and are 
far superior to gears of raw-hide, paper and other materials. 





OSTOCKE BRAMLEY © 


SEND FOR CATALOGUE & PRICE LISTS opontic works STALYBRIDGE 
. PHONE-STALYBRIDGE:2369 ‘GRAMS: ODONTIC * STALYBRIDGE 
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Soll 

| 4§ You don’t need second sight when a ‘SHOFLO’ is in the line. 

— Where circulating water systems are concerned, for radiators, condensers, 
. 

‘ liquid vats, oil coolers, radio transmitting equipment 
and the like, a ‘SHOFLO’ Indicator is the perfect 
answer when you’ve got to tell at first sight whether 
the coolant is flowing or not. 

A whirling ball under the toughened 
glass dome indicates passage of clear or } 
translucent liquids at flows as low a. Available in two sizes: Nominal 4" and 14" bores for flows up to 
4 &.p.h., pressures up to 100 p.s.i. rare ‘ ; : 
Hasied thst Giitahen Wwense 2,000 g.p.h. 4" size also made with right angle inlet and outlet. 
for 4" sizes, gunmetal for 14" sizes; 
other metals for alkaline or acidic 
fluids. 
| SHOFLO 
spelliomh | tells at a glance 
Y} 
ire ee 5 MMMM ry, 
HIGH FLOW 
MEASUREMENT LTD., Hydraulics Division, 119 Union Street, Oldham, Lancashire. Tel: Main (Oldham) 6432 
Tameside Works, Dobcross, Nr. Oldham, Lancs. and London, Terminal House, Grosvenor Gardens, London, S.W.! 
I A Member of the Parkinson & Cowan Group. 
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* 


GEARED TO THE 
WORLD’S INDUSTRY... 


Whatever your transmission problems we design gears for any 


power—any speed. 








More than 50 years of specialised experience 


at your service. 


* ee a 


WEST DRAYTON, MIDDLESEX 
Telephone: West Drayton 2626 (4 lines) Telegrams: Roc. West Drayton 
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Peak performance— 
maximum profit from your 


CUMMINS 


DIESELS 








all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities ) 








T. S. FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND 




















CUMMINS DIESEL SALES & SERVICE LTD. 
operate a nation-wide servicing scheme to keep your 


CUMMINS engines in peak condition always. Unrivalled 
facilities exist for rebuilding to maker’s standards, 
together with a speedy field service covering all repairs 


EL LECTRIC [To from minor adjustments to replacement with new or 


service-exchange units. 
CUMMINS diesel engines, from 150-335 b.h.p. are 
available for sterling. 


eos gives you the BIG plus | MORE PROFIT | 


CUMMINS DIESEL SALES 
& SERVICE LTD 


25 BERKELEY SQUARE, LONDON, W.1I. Telephone: Mayfair 9090 














Manufacturers of Magnetic Crack Detection, Demag- SPARES & SERVICE: HUNSBURY WORKS, NORTHAMPTON. 
netising and Non-ferrous Testing Equipment and Inks Telephone: Northampton 5262 
4l, Sidney Street, Sheffield Telephone: 27357 * Traae Mark of Cummins Engine Company, Inc. 
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t Ul lb f n } 4 —and Manipulations 


and Assemblies in Steel 
and Aluminium Tubing 
and Extrusions 


THE ROTARY VALVE 


OR FEEDERS FOR 
CYCLONES AND BINS 


6-BLADED ROTOR 
FOR PERFECT SEAL 


BALL 
BEARING 
ier MOUNTED 
ELECTRIC at ROTOR 
MOTOR ; ae Oil SEALED 


REDUCTION 


GEAR BOX. CHAIN DRIVE 


REDUCES DUST LOSSES 
CAPACITIES UP TO 


40 TONS PER HOUR a ey -Vame) | 


ELIMINATES (ENCINEERS) LIMITED 


BIRCHILL RO KIRKBY TRADING ESTATE 


FIRE RISK LIVERPOOL ENGLAND 
TRADE SUPPLIED 


WRITE FOR LEAFLET 
Telephone: Simonswood 2461-2 





Write for 
illustrated Literature 





countless 


REYNOLDS TUBE CO. LTD.,E5. 
HAY HALL WORKS, 
TYSELEY, BIRMINGHAM, I!. 











uSeES in diverse 
industries 








British redecat 


Spot Welders Pedal, air and hydraulic- 
ally operated and portable equipment. 


Flash/Butt Welders Bench Machines 
for wire and small components. Hand 
operated, high speed mechanically 
operated, cam operated, automatic 
machines with hand or pneumatic clamp- 


sikh tite ing. Hydraulic heavy duty machines. 


Welding Machine 


Seam Welders Longitudinal, circum- 
ferential or universal seam welders of 


all sizes and types. 


Special Machines for percussion weld- 
ing hollowware components, strip mill 
welding and flash stripping machines, 
chain and tube welding, Rivet Heaters, 
Upsetting Machines, Tyre Heating 
Machines and for all applications where 


resistance welding can be applied. 17 KVA Pedal Operated 
Spot Welding Machine 


BRITISH FEDERAL 
WELDER & MACHINE CO. LTD. 
CASTLE MILL WORKS 


DUDLEY WORCS. 
Phone: DUDLEY 3114-5-6 Grams: ‘‘ WELDING DUDLEY” 














a 
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\X-RAY FILMS 
FOR INDUSTRIAL RADIOGRAPHY 


ILFORD LIMITED + ILFORD - ESSEX 


ate 
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The World’s Leading Manufacturers of 


FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 
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If you have adequate test facilities and overhaul your 











diesel equipment in your own repair shops, it i 
essential to use only genuine C.A.V. spares for any 
replacements. With precision equipment of this cl 
that has to perform such heavy duty, perfection 0 
material, fit and surface finish are of the utmos 
importance if long working life with minimum lo 
in efficiency is to be achieved. The name C.A.V. o 


the pack is a guarantee of good quality. Look fo 





the C.A.V. mark too, on paper filter elements. Th 
elements assist in prolonging the life of injectio 
equipment by avoiding abrasion by ultra-fine par 
ticles. Imitations may well fail to protect yo 
equipment. Do not risk using imitations. Rely 


the genuine article. 
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in fact every way — use every cubic 









se ee foot of space, not forgetting the roof. 


WAY 


Mechanical handling plant will go 


anywhere — with Renold chains and 


Sa ae attachments catering for any load in 


any direction. 








‘ pe f %, 
7 


ee a 





a \ 





: | RENOLD cuains 


for mechanical handling 


de, 
& 


save power 


fe, 
rN 


RENOLD CHAINS LIMITED - MANCHESTER 


* e > 
increase production 


Save space 
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MORGANITE 
SINTERED METAL 
CLUTCH FACINGS 


for 
High Capacity Clutches 


Available In |” to 18” dias. 


Many heavy-duty tracked vehicles, or machines with overload 
clutches, need clutch facings with exceptionally high load-carrying 
and temperature characteristics. The advantages of ‘Morganite’ 
sintered metal clutch facings make them an automatic choice 
under such arduous operating conditions. 


SMOOTH OPERATION UNIFORM FRICTION 
STABILITY HEAT DISSIPATION 
HEAVY LOAD CARRYING LOW WEAR RATE 
ABSENCE OF FADING WET OR DRY OPERATION 


The MORGAN CRUCIBLE CO. LTD. 


BATTERSEA CHURCH ROAD -: LONDON : S.W.II TELEPHONE: BATTERSEA 8822 


SMI2) 





7 § Aug. 2, 1957 THE ENGINEER 81 


| 








| 
: 
i 


23,000,000 
gears by 


OPPERMAN 
turn 

for industry 

| every day 


ww | 
WON 





Our new publication, ‘‘ Production Facilities '’ is now available. 
A copy will gladly be sent to you on request. 


@. BH. OPPERMAW LIMITED 
BOREHAM WOOD, HERTS. 
ELSTREE 2021 





Erwoods 























THE ENGINEER 


19357 


Now the largest of 
its kind in the world 


i906 


The first ENGINEERING 
EXHIBITION held in Britain 


Since the first Engineering Exhibition was held in 
1906’ the branches and aspects of Engineering have 
developed tremendously. With this development 
the Engineering Exhibition has grown in size, scope 
and influence to be the largest of its kind in the 
world. This exhibition provides a unique oppor- 
tunity of examining the products of over 500 lead- 
ing manufacturers and suppliers to these industries- 
You will see displayed exhibits under more than 
a thousand different classifications, and it is an 
opportunity that occurs only once in two years. 
Every Engineer will find a visit to this Exhibition 
time well spent. 


Keep this in mind OLYMPIA - LONDON 29 Aug—I2 Sept ’57 


ENGINEERING 
MARINE, WELDING & 
NUCLEAR ENERGY 


EXHIBITION 


ORGANISED BY F. W. BRIDGES & SONS LTD. 
with the patronage and active support of : The British Engineers’ Association (incorporated). The Sociey of 
Motor Manufacturers & Traders Ltd. (Marine Section). The British Electrical & Allied Manufacturers’ 
Association (Incorporated). The Institute of Welding. The British Acetylene Association. The 
Nuclear Energy Trade Associations’ Conference. 


SOLENOID OPERATED 
VALVES 


© Fully Balanced 

® Integral Rectifiers 

® Simple and Robust 

® Pressures 0-500 P.S.I. 
PROMPT DELIVERY 


MAXSEAL VALVES LTD 


HALLS ROAD, KINGSWOOD, BRISTOL 
Phone : Bristol 73869 


CHARLES D. HOLMES & CO. 


HULL ENGINEERING WORKS 
Telegrams: ‘COMPOUND. HULL 


Aug. 2, 1957 


MOBILE GANTRY 


1-2-3 tons capacity . + or to your requirements. 


with either an Electric 
or Chain Block. Loads 
weighing up to 3 tons 
handled safely, easily 
and quickly. 

Heights up to 18’ 
maximum. 

Highly suitable for 
EXPORT. 


Illustration shows simple 
dismantling and compact- 
ness for storage or ship- 
ment. 


AHA LLENS © 


| 
| 
‘Just the job’ Gantry 
| 


Please send for 
fully descriptive 
literature to Dept. MM. 


NGINE ERS! LTO. 
SPENCER BRIDGE WORK‘ 


‘Phone 5971/4 | THIS ETRY ES 





LTD., 


ALFRED STREET HULL 
Telephone: 16053 (3 lines) 





eu 
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gla, 
| INSTALL GEIPEL 
| , KY iy Al “ive? 





| FOR ECONOMY ELECTRIC CONTROL 
EASY T0 OPERATE - S/PLE T0 MAINTAIN —_ 


STEAM TRAPS 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.I. 








rwilill Disc 


CLUTCHES AND HYORAULIC ORIVES 


WY 


AND 
MARINE GEARS 


i meal 


BRITISH TWIN DISC 


LIMITED 





16-18 HENEAGE STREET, 
LONDON, E.! 























iii 
CENTRE HAMMERED OR HYDRAULIC 
LATHE PRESSED 









2 H.P. motor, 8 speeds, 30-437 r.p.m. also 
alternatives 44-640 r.p.m., 50-750 r.p.m., 60-784 r.p.m., 
and (when fitted with 2-speed motor) 30-874 r.p.m. Sizes 

to admit 45”, 54" and 72” between centres. The cabinet base illustrated is optional. 


IN IRON 
WOODHOUSE & MITCHELL MACHINED TO 20 TONS 
ee eee INCE FORGE Co 


sate WIGAN 


WM. PARK @ CO. PORGEMASTERS LTD. 
RCT 

























for Replacements 


WIGGLESWORTHS 


the originators and 
largest makers of 
V-belt drives in this 
country. 





ASK FOR PRICES 





F. WIGGLESWORTH 


& CO., LTD. 
SHIPLEY, YORKSHIRE. 


Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY, 
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High efficiency dust extraction for 











SUPERHEATERS 
| FOR LANCASHIRE BOILERS 


h \ 
TOR Are you interested in getting 


greater efficiency and, at the same 
time, saving on your fuel costs? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 


Li TaN types of Shell boilers. 
; T S mi | l ss > mas Sugden Superheaters are of 
Mtl il particular value where 
TAPE AL! 
LAM 


auxiliary steam boilers are 
used. 


“2 
~ee 
SS ae 





ih 


Ss N LIMITED 
OSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK 2520 





















The above illustration shows a Mancuna- Tor fhe iC 

Dustex D. 450 2-STAGE DUST OG 
COLLECTOR designed for special duty 
on the CO, gas ‘closed circuit’ of an 





Atomic Reactor. RUBBER COMPONENTS 
Ree eae 2 GASKETS ad Ok SEALE 

This Company specialises in the design, : AUTO-MOTIVE MOLINTING? 

manufacture and installation of equipment RUBBER-TO-METAL BONDING 


for the collection of all kinds and types of , EBOMTE PRODUCTS 
powders and dusts. 


GEWERAL MECHANICAL? 


(IN 
NATURAL AND SYNTHETICS, 


NEOPRENE, SILICONES, ETC. 
RUBBERISED CORK, ETC. 


mancuna | SPONGE RUBBER in 


WATURAL & SYNTHETIC FOAM 
ENGINEERING LIMITED : CELOFORM 
DENTON, MANCHESTER. Phone: DENTON 3965 (5 lines) fener) LID 
59, Victoria Road, Surbiton, Surrey. Phone: Elmbridge 9793 2 HOPE ue gb ate aah CKPO 








HEATING - VENTILATING - DUST EXTRACTION 
FILTRATION - HUMIDITY CONTROL - AIR CONDITIONING, ETC. 











= 
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aor ke 
APPLEBY-FRODINGHAM 


Steel Plates 


and Sections 


oe an OS 


y : a wi 
MEL 


4 
ae 
: ; i oh é 
sta) th 
COMPANIES Lt? 


APPLEBY-FRODINGHAM STEEL COMPANY i SCUN THORPE LINCOLNSHIRE 
A Branch of The United Steel Companies Limited 
Telephone : Scunthorpe 3411 (12 Lines) Telegrams: ‘Appfrod’ Scunthorpe 
AFI 56a 





ey 
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ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking, 
Made in a variety of types and sizes, 
Special Fasteners to suit customers’ 
requirements. 


Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 


For quickly detachable doors, covers, panels, 
access covers, etc. 








For full details and literature apply to 





PUT IT THERE amass ODDIE BRADBURY & CULL LTD ae PORTSWOOD RD. a SOUTHAMPTON i 
OR THERE TEL : 55883 CABLES : FASTENERS, SOUTHAMPTON 


OR THERE... 











Imagine your machines Stuck down ona felt 
base which can absorb over 80% of vertical 
vibration, which has a holding power of 
50 Ibs to the square inch, which does away 
with bolts, grouting, damaged floors. Then 


AER ETE 


pee "CARRIE Ge oe ptr: ea.) 


” imagine deciding to change your layout MISSION 
» CROID 6S 4 when the workers have left one évening TRAN 









9 "C00 DER 3. ‘ and having all the machines ready for action 
6 again in the morning. That’s what Croid- 
: FELT Cooper can do for you. Send for details 
: SUSPENSION 
ims pacers MAGNE 
y CHUTES CLUTCHES 
CONVEYOR HEADS MAGNETIC PULLEYS 
COOPER & CO. (B’HAM) LTD. weron een 
BRYNMAWR. BRECONSHIRE. OVERBAND SEPARATORS PERMANENT MAGNETS 


Telephone : Brynmawr 312 | ELECTROMAGNETS LTO. 


CERAL S39) BOxmag Works, Bond St., Birmingham, 19. ,\GLEGRAM: 














for-NOISE ANALYSIS 





... there 1s nothing better than the 
TMC OCTAVE BANDPASS FILTER 


THIS INSTRUMENT provides means of separating the sound energy in any one of the 
eight octaves in the range of 37.5 to 9600 c/s, from that contained in the whole of the 
audio frequency range, so permitting the measurement of acoustic energy distribution with 


frequency. 
The Filter is used by the Admiralty in noise tests on machinery. 


The design complies with British Standard 2475: 1954. The equipment is compact 
(72” x 12}” x 33”) and weighs 24 lbs. 


Write for Technical Bulletin F-35405 to: 
TELEPHONE MANUFACTURING CO LTD 


TRANSMISSION SALES DIVISION 
CRAY WORKS - SEVENOAKS WAY-ORPINGTON- KENT 


Telephone: ORPINGTON 26611 
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| sa 4 | 
| RR eae ee complete 
R nes © 
bent? 
CONSOLIDATED PNEUMATIC MAKE OVER 480 3 library 

8. a . 
es DIFFERENT MODELS OF POWER TOOLS im two 

7 volumes..” 
nd 
ft, 9 
) | : 
. Engineers 


cP Year-Book 


Edited under the direction of the 
Editor of ‘The Engineer’ 


NINE 1957 


(62nd Edition) 
82/6 


(plus postage 2/6d.) 


NOW ON SALE 
HAMMERING, PLUG = 
HOLE DRILLING, % 3,000 pages covering modern 


CHASING, ETC. ON ALL theory and practice in all branches 











SPEEDY BUSH 


” TYPES OF BUILDING of engineering. No other single 

NETS publication devoted to engineering 

? covers a comparable range of 
subjects so concisely. 

S 

4AM 


ORDER YOUR 
COPY NOW 


Obtainable direct from the publishers 
or through your local booksellers. 


Send for 
complete prospectus to :-—— 


eigen PNEUMATIC TOOL CO. LTD., 232, DAWES ROAD, LONDON, S.W.6. = Kempe’s Engineers 












Only 73 lbs. in weight and 14?” long, but packing the ‘punch’ 
of a true rock drill, the speedy C.P. 9 has a hundred and one 
day-to-day uses on installation and construction work in rock, 
brick, stone or concrete. A self-rotating percussive hand drill, 
it doubles up on its versatility with a quick change-over from 
rotating drill steels to non-rotating chisels. Write SP 378 ona 
postcard for full details. 















,3 
MiG - , . Lae A+ 
“as ¥ uf. a. i A A SN, “ey a Wi; Ly, V/A My Ch ii tbs yj i if 4 7 
G38 se bp eth icp CE Get CELE EL WY pu pee Mp ph POH I YOO. 
SG Oe GREE AHI TO OPT CAD Pp OS PED Year-Book 
, li li Aer, A Up g d ‘its , Mea 
m7 m 1 LO gL ah OY GAG al lags Wig COW Berge COE OE CEE NEE IVE ARAL 


28 Essex Street 
ALR COMPRESSORS : PNEUMATIC TOOLS * ELECTRIC TOOLS ‘ CONTRACTORS EQUIPMENT * ROCK DRILLS ‘ PUMPS* DIAMOND DRILLS " 


cram Strand, London, W.C.2 
Telephone: CENtral 6565 






































—— = 
BUCHANAN BROS. LTD. 
80 Commerce Street, 





Where heavy loading and 
vibration are present 


Hard tough threads in soft materials . . . new 
threads for old ... in damaged components. 
Used and approved by the Aircraft Industry— 
designed for use in soft metal components, wood 








Glasgow, C.5. 


























"Phone or plastics. Simple to use, remains permanently 
in place. Full range of standard 
nastiest SOU 0858 sizes in B.S.W.; B.S.F.; B.S.P.; 
B.A.; U.N.F.; U.N.C. and Metric 
thread forms. 
= 
Detail of CROSS Wire 
MANUFACTURE Contents Thread insert in position 
THE INSTRUMENTS Gauges CROSS MANUFACTURING CO. (1938) LTD. 


Tel:Combe Down 2355-6 BATH, SOMERSET Grams: Circle, Bath 
Sales Enquiries: Combe Down 2575 

SPECIALISTS IN THE MANUFACTURE OF JET ENGINE 

LABYRINTHS, CIRCLIPS, SPRING WASHERS, SPRINGS, ETC. 
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FLEXIBILITY.. 





In the countless 


applications involv- 





ing transmission of 





fluid under press- 
ureand temperature 


there is a compo- 





nent to suit every 


type of installation. 


A complete range 





of flexible metallic 










tubing and bellows 


| 
idea ill 


in many metals and : 
BOA! Flexible Metallic Bellows are manufactured from Stain‘ess Steel in 
sizes up to 24” bore, or from Gilding Metal in sizes up to 5” bore, and are 
used for a multiplicity of purposes including Expansion Pieces, Shaft Seals, 
Flexible Exhaust Pipes, Pressure and Temperature Regulators, Unpacked 
Glands, and instruments of many types. Available with single or multi-ply 
walls, they provide components having maximum flexibility for operating 
under pressure and temperature 


alloys, with unions, 


is at your service. 





” 
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POWLER ELE Sevres 
TUBING COMPANY Lro.. 
























DERBY WORKS. VALE ROAD. LONDON, N4. 
[ TELEPHONE: STAMFORD HILL 6696. TELEGRAMS: METALFLEX, EASPHONE, LONDON. 





MAKERS OF RELIABLE FLEXIBLE METALLIC COMPONENTS FOR OVER HALF A CENTURY 









Aluminium wire may not be a panacea but it does very often supply 


the modern industrialist with the answer to a problem of 






material choice. In the field of road transport, for example, 






it provides a convenient material for the manufacture 






of vehicle body and engine accessories such as 






radiator cooling fins, ignition distribu- 






Aluminium 
Wire for the 
Transport 
Industry 





tion plungers and window frame 





beading. Its lightness makes it 






particularly suitable for bicy- 






cle accessories such as water 






bottle holders, mudguard 
stays and fixing brackets. 











ALUMINIUM WIRE & CABLE CO. LTD 


Britain’s Largest Manufacturers of Aluminium Wire and Conductors 
Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 
Sales Office: 30 CHARLES II STREET, ST. JAMES’S SQUARE, LONDON, S.W.1. Telephone: TRAfalgar 6441 


And at’ 13 COLMORE ROW, BIRMINGHAM 3. Telephone: Central 2407 sn 
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The control of machinery to 
operate at elevated tem- 
peratures and pressures and 
the maintenance of safety, have 
presented challenges which 
have been met repeatedly and 
successfully with Cockburns 
Valves. 


COCKBURNS 


OF CARDONALD 





MANUFACTURERS OF VALVES FOR 


STEAM, GAS AND FLUID SERVICES 


COCKBURNS LTD - CARDONALD - GLASGOW, S.W.! 
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Photograph reproduced by courtesy of the A.P.V. Co. Ltd. 
e 
Quintessence 


Chemical refining and distillation 

pose many problems 

for the pipework fabricator and erector. 
We specialize in such installations, 

and this Tar Acid Distillation Plant 

is a typical example of our versatility. 


Our experience is freely at your disposal. 


SIMMONS & HAWKER LTD 


SOUTHDOWN WORKS : POINT PLEASANT - LONDON © S.W.18 
BAS/SH/G. 








, 


HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 


















HEAT & WEAR RESISTING UPTO 10 TONS 





asd in SPHEROIDAL GRAPHITE IRON & STEEL 


MACHINING 
R. GOODWIN & SONS (ENGINEERS) LTD. 


IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 23612 
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SPBEBL KEY TO INDUSTRY 


No. 23 


Aug. 
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Found at Colchester, this key of early 15th or 16th century was 
designed for hard work. The handle allows for three fingers and 
denotes that an enormous amount of pressure must have been used 
before the key was effective. It can easily be imagined that this 
was the ‘‘ key to the castle’’. 


he 

TOT) 
q G 

wy 
sooo 















qpe-—-- 
iv 
ty 
I 
ct 


The development of steel made possible the growth of civilisation itself. 
For steel is the key to the good things of life as well as to the necessities; as 
essential to the maker of the precision watch.as to the bridge-builder. 
Hallamshire high-grade alloy and carbon steels, serve a multitude of 
industries in many ways. 


Manufacturers of 


ALLOY & SPECIAL CARBON STEELS 


BARS : SHEETS: PLATES: WIRE RODS | a mstee 


THE HALLAMSHIRE STEEL & FILE CO. 


LTD., SHEFFIELD 3, ENGLAND 
Telephone: Sheffield 24304 (7 lines) 
Telegrams: Hallamsteel, Sheffield 








L | N OD E 


The new large volume, heavy duty 
Lindemann Scrap Baler in the 
scrap yards of the steel mill and the 
scrap industry compresses bulkiest 
scrap into large, neat scrap bales. The 
illustration shows the press itself on 
the test stand in our works. Instead 
of an ordinary tipping hopper a fixed 
feeding bed is installed with gatherer 
ram to precompress the scrap. With 
open feeding box and open lid, a 
large feeding area is obtained for 
baling of bulkiest scrap pieces and 
car bodies. These heavy duty balers 
are built in various sizes to meet 
different requirements as to bale 
weights and quantities of scrap to 
be handled. 








Sole Agents in the British les 


MOFFAT & BELL LT-, 


170, Piccadilly, London W.1 Tel: Hyde Park 9551 


466, Royal Exchange Manchester Tel; Deansgate 513/ AL 





LINDEMANN MASCHINENFABRIK GMBH DUSSELDORF GERMANY] _ 
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STEIN ATKINSON VICKERS HYDRAULICS LIMITED 
use HARPER CASTINGS 
delivered fully machined 
and ready to assemble 
TESTED TO WITHSTAND 2000 Ib/sq. in. 
Harpers supply fully machined 
castings for the V400 Type 
Hydraulic Pump. 
Tested to withstand 


a pressure of 2,000 Ib/sq. in. these 


castings are in continual use at 








1,500 lb/sq. in. The bores and 
Casting as received 


parts are ground to a tolerance 
from the foundry. 


of +.0003” and the outside faces 
are ground to 32 micro ins. 
The cored passages must be 


accurately maintained, 


Harper quality covers Grey Iron, 
Ductile Iron and Meehanite 
castings, also metal pressings, 
machining, enamelling and other 
finishes and sub-assembly work. 


Finished machined 
casting. 


HARPER CASTINGS faa : 





Sectioned casting | 
showing the cleai | 
cored passages. | 
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Sal, JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 


A 

oD: ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL - WILLENHALL 

v de < 
ee e 

%, = LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1__Tel.: TATE GALLERY 0286 


4, 
Hels "PER 








MANCHESTER OFFICE: cyo B. j. Brown & Partners }.td. 248/9 Royal Exchange, Manchester 2 














VERTICAL CROSS - TUBE 


‘BOILERS 
also MAKERS of 
VERTICAL ECONOMIC and 
VERTICAL GAS FIRED BOILERS 





Early deliveries of most sizes 





WALTER W. COLTMAN & CO. (eoiters) LTD. 
CENTRAL BOILER WORKS, 


LOUGHBOROUGH 
Telephone: LOUGHBOROUGH 2351 





ALTRINCHAM,ST., MANCHESTER, | 
Telephone: ARDwick 1765 
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The Engineer 


BUYERS 
GUIDE 


1937 





CONTENTS 


Associations, Institutions and 
Societies connected with the 
Engineering Industry. 


Address Section. 

Telegraphic Addresses. 

U.K. Agents for Foreign Firms. 
Trade Names. 


Buyers Guide. 
31,000 Suppliers’ entries under 
2,200 product headings. 


Forthcoming Engineering & 
Industrial Exhibitions. 


At the end of February one free 
copy was sent to every direct postal 
subscriber to ‘The Engineer’ and 
every regular reader who buys his 
copy from a newsagent. 


A copy was also sent to each 
advertiser in ‘The Engineer’ and in 
the BUYERS GUIDE itself. 


Additional copiesare still obtain 
able at 7/6 each (plus postage 
1/6) from: — 


The Manager— 
THE ENGINEER 


28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
CENtral 6565 
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THE WORLD’S GREATEST BOOKSHOP 


a * FOR BOCKS #* # 





NEW, SECONDHAND AND RARE 


Technical Books 


| JOIN THE SCIENTIFIC BOOK CLUB! 





You buy Books (published at 10/6, 12/6, 15/- and 
more) for ONLY 4/-. Write today for details! 
Famed Centre for Gramophone Records 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 


Gerrard 5660 (20 lines) % Open 9—6 (including Saturdays) 
Two minutes from Tottenham Court Road Station 





—<—$—$_— 
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MAY BE FORWARDED 
IN THROUGH WAGONS 
BETWEEN 
GREAT BRITAIN AND THE CONTINENT 


BY TRAIN FERRY 


SAVES TIME - PACKING - HANDLING 

















The COSSENTINE BOLT & ENGINEERING 


THE PLATT, PUTNEY, S.W.15 9 <atns: cossennme: CO, LTD. 


‘GRAMS: COSSENTINE, PUT. LONDON 








pt completely clear 


the Metafilter giving 


UL UTES 
CIRCULATION 


A TYPICAL 


METAFILTER 


INSTALLATION 


THE METAFILTRATION COMPANY LIMITED 


MAIDNMI CCL Y 
1//) r\P x 
v JULO SE 





i 











DAILY IN EACH 
DIRECTION 












TWO TO FOUR SAILINGS 
DAILY IN EACH 
DIRECTION 








Full particulars from: Continental Superintendent, Victoria Station, 

London, $.W.!, for Dover route, and from Continental Traffic & 

Shipping Manager, Harwich House, 129 Bishopsgate, London, E.C.2, 
for Harwich route. 
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AUTOMATIC SCREENS 


FOR CONDENSER COOLING 
WATER, POWER STATIONS, 
WATERWORKS, FACTORIES, 
PAPER MILLS & TANNERIES. 





PUMPS FOR AIR, WATER & VACUUM 





F. W. BRACKETT & CO. LTD. 
COLCHESTER Phone: 3958 














TUBE 


Sm A SS A N D 


High] Grade {Copper 
and Brass Tubes 
for ... Shipbuilders 
Engineers (Marine 
& General) Auto- 
mobiles, Electrical 
Manfrs., Scientific 
Instruments, Pumps. 
Specialists in Tubes 
for Domestic Water 
& Gas Service. 

Small bore tubes a 
particular production. 


oN PON TANIN' 
METAL €O,. LirD. 


STRATHCLYDE TUBE WORKS 


mnniesinnet, Lo] WN cle)' | Ae ee 


‘Grams: ‘Calcopco’ 
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ELECTRONIC STROBOSCOPES 


\ 

\ 

\ 

\ 
~ 

\ a stroboscope 


\ for 


every application ” 








Type 3C 
©0000000080808080808080808080800080808080808080 @e0e00000000628680 
‘ 





A HIGH POWER PRECISION 
STROBOSCOPE WITH 


A DETACHABLE LAMP 
Range: 200—6000 R.P.M. 


(3—100 flashes per sec.) 
Accuracy: | % 


Power Supply: 105/115 V. 200/250 V. 50 cycle 
Dimensions: 9” « 9” x 14” 


Multistrobe Type 1 
. 4 @e0e83000000080 
\ , / ey & 
\ % 
\ Ne eae 
\ 
\ 
\ 
\ 


A LARGE AREA STROBOSCOPE TO OPERATE FOUR LAMPS 
SIMULTANEOUSLY, EACH HAVING A MAXIMUM DISSIPATION OF 30 WATTS 


Range: 120—9000 R.P.M. (2—150 flashes per sec.) 
Power Supply: 200/250 V. 50/60 cycle 
Dimensions: 21}” x 14” « 1343” 





yp Type 4 
ecococoe | 


= 


A LIGHTWEIGHT PORTABLE STROBOSCOPE WITH A WIDE RANGE 


Range: 250—15000 R.P.M. 


Power Supply: 250 V. 50/60 cycle 
Weight: 15 Ib. 


Dimensions: 9” x 94” x 8” 


Other E.M.I. Equipments 


TACHOMETERS 

OSCILLOSCOPES 

DYNAMIC BALANCING MACHINES 
TELEVISION MONITORS E-M-I Electronics 

VIBRATORS (INSTRUMENT DIVISION), HAYES, MIDDLESEX 

TELEPHONE: SOUTHALL 2468 EXT. 1013 & 655 








Ltd 
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Better tools for 


draughtsmen— 


The Faber-Castell T.K. propelling action pencil 


with flat leads enables the draughtsman 

to draw actual miles of fine even thickness 
lines without stopping to sand or 

sharpen. Leads supplied in handy 
container are of high quality 
Faber-Castell graphite which 


permits direct blueprinting. 

















CASTELL 


The Faber-Castell range also in- 
cludes a large number of slide rules, 
set squares, special curves, drawing 
boards, tee squares, pencils, etc. 


These can be obtained through 
your usual supplier or in case of 
difficulty write for literature and 


= 


Aug. 2, 1957 
SOCIETE METALLURGIQUE de 


ENGHIEN - S™ELOI. 5.4. Betaium. 


WELDED 
« PIPES 


dia. 
DASHWOOD & PARTNERS LTD. 


Sole representatives :— 
10, LOWER GROSVENOR PLACE, S.W.I. VIC. 9903. 
ALSO SUPPLY STEEL PLATE SECTIONS, BARS, Etc. 


GAS 
WATER 
OIL 








but there’s a= 
BIG difference 


The difference is the 
patented thrust washer — 
a Cheney Connect 
exclusive. It permits the 


use of a larger diameter 
screw, giving deeper, more 
positive thread engage- 
ment with a never-relaxing 
grip that withstands 


greater torque. Yet the 


Aug. 





name of nearest supplier to sole 
agents for U.K. 


BERRICK BROS. LIMITED 


22-24, Kirby Street, 
London, E.C.1 


fit Cheney Connect costs 
U no more than a yp 


conventional clip. 








Trade Enquiries to: 
FENTER LTD, 184 ASTON ROAD, BIRMINGHAM 6 

















GENERAL ENGINEERS, FORGERS & PRESSERS 





LONDON OFFICE— 
10, NORFOLK ST., 
LONDON, W.C.2 


REGISTERED OFFICE & WORKS :— 


NETHERTON IRON WORKS 
KILMARNOCK, SCOTLAND 


THOMSON 
an Oe 


We Manufacture 


Telegrams : 
Grams and Cablegrams : TUBENPIPE, PHONE, LONDON 
“BARR KILMARNOCK” Telephone : 


Telephone : KILMARNOCK 791 COVENT GARDEN 0315/6/7 











DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS, 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 





Iustration of 10” Dia. Bore Flanged Bends. 
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Announcing 


the new Ruston-Bucyrus 












1 cubic yard universal excavator 
>, with full air control | 


[LLLZ 


SHOVEL 


DRAGLINE 
DRAGSHOVEL 
GRABBING CRANE 
LIFTING CRANE 


a 


i on moma 


SO tee tenement 


Caen Ro erhenntienntinen tions ticnnetemenlianedimdinestensiianedameattemeaanainelideeleemiemamaineiemeinen 


The 30-RB is the latest addition to the range of Ruston-Bucyrus 
excavators. Rated at 1 cubic yard as a shovel, every feature of 
this new machine has been developed as the result of field research 
study of a unique kind. 

Special attention has been given to quick, easy convertibility 
to other equipments, with advantageous ratings, particularly as 
dragline (booms 40’ to 60’) and lifting crane (booms 40’ to 100’). 

In addition, the 30-RB has FULL AIR CONTROL for maximum 
operating efficiency. 

May we send youa copy of our leaflet RB1547 on this advanced 
design universal excavator ? 





——— ——= a 
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RUSTON-BUCYRUS LIMITED - EXCAVATOR SPECIALISTS - LINCOLW 
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yah y/ CRANE REVIEW No. 5. 
1ese | 
Engines| Crane designers meet ever 


| Main Propelling inereasing demands of Industry 


Diesel Engines 
in powers up to 


1,200 H.P. 
THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 






















Crane are continually adding to their already 
vast range of valves and fittings — designing 
new equipmentand re-designing and modifying 
established items to meet the ever increasing 
demands of industrial progress. Rigid scientific 
control dominates the production of all Crane 
Valves and their well-known range of Malle- 























'P, & W. MACLELLAN 




































































LTD. i able Iron Pipe Fittings. Whatever their size, 
j . 
CLUTHA WORKS, GLASGOW : they undergo searching teste at every nage of 
manufacture. Only raw materials that satisfy the 
Builders of STEEL BRIDGES, PIT- % ti tant d 
HEAD GEARS, TANKS, MARINE : most exac ing Standards are used. 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL Ay 
STEELWORK. Manufacturers ot D.159 BRONZE GATE q 
STEEL RAILWAY WAGONS, _ VALVE 
BUFFERS and SLEEPERS. Con- Wedge disc, non- 
tractors for RAILWAY PLANT pe aging aga 
and STORES American _ threads. 
Working pressures 
Chief Offices : turated st t 
129, Trongate, Glasgow “INDIVIDUAL TESTING! An 8" 150 quando; eaur <C) 


{non-shock) up to 
300 pounds. }” to 3”. 
Also available with 
flanged connections. 


' Crane Cast Steel Wedge Disc Gate 
| Valve, flanged, 300 pound, under test. 
All Crane Valves and Fittings are 
individually tested, according to 
working conditions, prior toJeaving 
the factory’’. 


Regd. Offices Clutha House, 
10, Storey’s Gate, 
Westminster, London, S.W. 


TEMPLE MILLS 
(STEEL) LTD 


IRON & STEEL STOCKHOLDERS 


For 
R.S.)°s. ANGLES, 


PLATES & SHEETS. 
( mo A N E VALVES AND FITTINGS FOR STEAM, WATER, OIL AND AIR 
[) 


No. 271 RAILROAD UNION 
Bronze to iron seats. Sizes }” to 4”. Black or gal- 
vanised. Screwed British or American taper 
threads. Individually tested. 


































No. F.62 CAST IRON 
GATE VALVE 
Bronze trim, wedge 
disc. Tested 350 
pounds hydraulic, 
working pressures 
according to size and 
end connections.End 
connections screwed 
or flanged to British 
or American stand- 
ards. Sizes, 2” to 12”. 

Also available of all No. 161 MALLEABLE IRON BANDED TEE 
iron construction. Sizes }” to 6”. Black or galvanised. Screwed British 
or American taper threads. Individually tested. 








No. 192 
MALLEABLE IRON BANDED BEND 
Male and female, sizes 4” to 6”. 
Black or galvanised. Screwed 
British or American taper 
threads. Individually tested. 





























New & Second-hand 














CRANE LTD., 15-16 RED LION COURT, FLEET ST., E.C.4. Works: IPSWICH. Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 


Temple Mills Lane, 
STRATFORD, LONDON, E.I5. 
MAR. 2660/7734 














BANDSAW 


1,000,000 (FEET) IN STOCK 


HIGH-CLASS 
METAL-CUTTING 
BANDSAW 


ALL COMMERCIAL WIDTHS AND PITCHES 





GEORGE H. ALEXANDER MACHINERY LIMITED G. 
82-84 COLESHILL STREET,EBIRMINGHAM, 4 Te 
Phone: Aston Cross 3264 (7 lines) ’Grams: Viking, Birmingham 





Studding - Studs - Allthreads - Tie Rods 


TELCO LTD, 3 Newman Street, London, W.1 MUSeum 5701/4 on 
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Orderly Storage 


gives efficient stock control 


Orderliness and efficiency go together. Harvey Steel 
Storage Equipment provides a solution to every pro- 
blem of storing materials, components and finished 
goods in an orderly manner. 


Well designed, readily adjustable, strong and durable, 
Harvey Equipment embraces bins, racks and shelving 
planned to meet the special needs of every trade and» 
industry. 





FIX AND We are always pleased to co-operate with managements and submit designs to 
ED meet their special requirements. 


ADJUSTABLE BINS 


OPEN & CLOSED. 
BACK SHELVING 


BAR & TUBING 
STORAGE RACKS 


TYRE RACKS, 
ETC. 








Please send for 
Catalogue No. E 775. 








Steel Equipment 


FOR FACTORIES AND STORES 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7 


Telephone : GREenwich 3232 (22 lines). Telegrams : ‘ Cheaper, Wol, London.’ 








L 
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Progress, Man's distinctive 


Mark ( RoBERT BROWNING ) 


Throughout the ages man has been a user of tools. 
His progress, and indeed his superiority, has to a 
great measure been dependent on the quality and 
design of these tools. 

Today, in the atomic age, he is demanding even more 
from the implements with which he applies his skill, to 


meet ever-increasing requirements. Osborn ‘Mushet’ 





nna brands engineers’ tools are helping him by their excel- 


SS SSS SS 














lence of design and greater efficiency, and their longer 
life is an important factor in present-day economy. 
The range of tools produced and used throughout 
the world includes twist drills, reamers, milling cutters, 
lathe tools, etc.; in fact any type of tool for any 


machining operation. 


“MUS HET BRANODS 


“$s. 5a 
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FINE STEELMAKERS - STEEL FOUNDERS : ENGINEERS’ TOOLMAKERS 


OSB OURMeSe CO... LIMITE®S 
Stree (WO OR SD OE FF IER 


GIBBON 








Aug. 2, 1957 





40 ton, 14,000 KVA lift and swing 
aside roof Arc furnace 


G.W.B.-LEONE TAGLIAFERRI 
Large Are 
Melting Furnaces 


G.W.B. FURNACES LIMITED, P.O. Box No. 4 
DIBDALE WORKS, DUDLEY, WORCS. 


TELEPHONE: DUDLEY 4284/5/6/7 
PROPRIETORS ; 


GIBBONS BROS. LTD., DUDLEY, & WILD-BARFIELD ELECTRIC FURNACES LTD., WATFORD 
GWB 203 


wy" 
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PJ. paints speed 


factory maintenance— 


The essential painting of factory plant and buildings presents 
special problems. Heavily soiled surfaces, corrosive atmospheric 
conditions, difficulty of access and shortage of time are typical. 
Part of Pinchin Johnson’s service to industry is the provision of 
paints designed to speed and simplify this work, backed by a 
technical advisory department that will gladly offer suggestions or 

complete specifications on request. 


A finish of almost universal 
application and, _ therefore, 
widely used in factory paint- 
ing, is FIGARO 2-star Durable 
Hard Gloss Paint. Full infor- 
mation and colour range are 
assembled in this booklet for 
‘the use of factory managers 
and maintenance engineers. 


Write for Booklet F.16 to your nearest P.J.branch. 


ca 7 

Pinchin Johnson 

4 CARLTON GARDENS, LONDON, S.‘1. Tel.: TRAfalgar 5600 
Local Branches and Stock Depots: 

BRIGHTON, 1: LEEDS, 11: 
26-27 Elder Place. 123 Water Lane. Leeds 24377 
Brighton 23739 MANCHESTER, 3: 
BRISTOL, 8: 22BridgeStreet. Blackfriars3800 
21 High Street. Clifton NEWCASTLE-ON-TYNE, 1: 
Bristol 33889 Pudding Chare. 
GLASGOW, C.2: Newcastle-on-Tyne 21919 
Ocean Chambers, SOUTHAMPTON: 
190 West George Street. 41 Lower Canal Walk. 
Douglas 3281-2 Southampton 23648 


BELFAST: 
DaltonBuildings, Dalton Street 
Belfast 58643 
BIRMINGHAM, 1. 

King Edward's Place, 

Broad Street. 

Midland 1042-3-4 
BOOTLE, 20: 

72 Brewster Street 
liverpool, Bootle 2121 
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H iRON & 
CASTINGS 


| Ib to 22 TONS 





REPETITION 
or JOBBING 


HOLLAND 


FOUNDRY LIMITED 


NON-FERROUS 
CASTINGS 


ALSO SUPPLIED 





155-159 CLAPHAM RD. 
LONDON : S.W.9 
Telephone : Reliance 5333/4 








These blades are precision : e as 
forged in the new forgings i me 


shop specially built and speci- 
° f ally equipped with the largest 

capacity in Europe for the 
production of forgings for the 
Aircraft Industry. 











‘ 





The materials forged include 
STAINLESS STEELS 
ALUMINIUM ALLOYS 
ALUMINIUM BRONZES 
NICKEL ALLOYS AND 
TITANIUM ALLOYS 





CROSTHWAITE FURNACES = as : 
SCRIVEN MACHINE TOOLS LTD| GARRINGTONS LIMITED, BROMSGROVE, WORCS. and DARLASTON, STAFFS. 


York Street‘ |ronworks, Leeds 9 Tel. : 32411-2 


32, Victoria S.reet, London S.W.!. Tel. : Abbey 2966 











Diesel - Petrol 


GENERATING SETS Ito 300 kVA 


with voltage self-regulating generator 


———— ee ee ee ee eS eS ee ee eS ee es ee 
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ER 
AGCGREGATEBAU 


DUSSELDOR 


° r Strafde 169-179 
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Crompton Series 5 motors may be as much as 40% lighter and take up only 60°,, of the 
space as compared with previous standard motors. 

THEY ARE NOW AVAILABLE FROM STOCK IN ALL SIZES UP TO 7} h.p. AT 
1400 r.p.m. and 5 h.p. AT 940 r.p.m. 

SERIES 5 MOTORS COST LESS THAN PREVIOUS MOTORS OF THE SAME OUTPUT. 

e They comply with a new draft BS for frame size and dimensions and to BS 2613 :1957 
electrically for Class E insulation. 

e They have a protected enclosure with a new, and extremely efficient system of 
ventilation. The cooling air is discharged centrally between the motor feet at very low 
velocity. The shields which direct cool air over the bearings provide complete protection 
for the end-windings. 

e Both ends of the motor are identical. One end cover is a spare for all motors of two 
frame sizes. 

e Roller and/or ball bearings are fitted throughout. 

e Rotors are squirrel-cage, dynamically balanced and virtually indestructible. 

e Stator insulation consists of synthetic enamel covered wire with slot insulation of 
polyester film on leatheroid; on the end-windings terylene sheet or tape. All joints 
between coils are welded and protected by terylene sleeves. 
e Outputs: 1 h.p. to 50 h.p. Speeds: 2, 4, 6 and 8 poles. 
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Typical Airflow Arrangement. 
A.C. Squirrel Cage Ventilated 
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AVAILABLE 
| FROM 


Motor Series 5 
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Parkin 





ELECTRICAL EQUIPMENT: 


CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2. TEL: CHANCERY 3333. 


son 


timMttED 


"GRAMS: CROMPARK ESTRAND LONDON 
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TYPE 616 


ROOK: IRS PLUG-IN STARTER 





THE B3 














I see us at STAND 45, | 
' Inner Row Gallery, ; 
' Grand Hall, Engineering, i 
* Marine, Welding & } ' 
} Nuclear Energy Exhibi- § 
} tion, Olympia, August { 
29 — September 12. 








.. the front-connected 

block contactor and 
overload relay are 
mounted on a moulded panel 
having plug-in isolating contacts secured to its 
underside. Withdrawal entails no more than 
releasing a retaining clip; no tools required; no 
trailing cables to disconnect. The 616 starter is 
ideal for applications demanding continuous run- 
ning. Suitable for 3-phase squirrel cage motors 
up to 74 H.P. 550 V. Full details in Leaflet 1800. 








BROOKHIRST SWITCHGEAR LIMITED NORTHGATE WORKS CHESTER 


A METAL INDUSTRIES GROUP COMPANY CVS-52 
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DAWSON & DOWNIE 


Elgin Works LTD. 
CLYDEBANK Gram»; Pumps Clydebank 


Phone: Clydebank 2371-2-3 


PUMPS 


FOR ALL DUTIES 


MOTOR OR STEAM 
DRIVEN 


PATENT DIRECT-ACTING 
BOILER FEED PUMPS 


ROTARY PUMPS 


DUPLEX PUMPS 
VACUUM PUMPS 














ELTRON comm LTD. 


Strathmore Rd. Croydon. Tel: THO 1861 
Manufacturers of: 


HEATING ELEMENTS 
for AIR, OIL and WATER 


Made to customers’ drawings and specifications, 














hand threads (or both at the same time). 





Pouble production / 











24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP’S Automatic 2$in. Bolt Screwing Machines will cut either right- or left- 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity: Bolts up to 2}in. dia., pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & C2" 
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ACCREDITED 


Sa, e® 
fe r SrocxHot” 


“Cold Reduced Bright Sheets 
Hot Rolled & Hot Rolled Pickled 
and Oiled Strip Mill Sheets 


SHEARING CAPACITY UP TO 4” THICK 


DUCTILE SHEET STOCKISTS LTD. 


Wednesfield 





Neachelis Lane Nr. Wolverhampton. 





Telephone: WOLVERHAMPTON 32371 





FF 


TRAM Wk tinae 
Ih | 


ia 


i 
/ 


| 





é 


Movement of pipe work under modern high-pressure and high-temperature conditions is absorbed efficiently 
by TEDDINGTON BELLOWS EXPANSION JOINTS. Teddington Bellows are of highest quality 
stainless steel, flawlessly butt-welded to ensure perfect uniformity of wall for maximum durability. 
Normal production ranges from 1 inch to 7 feet diameters and larger sizes can be 
made. Your expansion problem can be solved by our experienced engineers 
who are always available for consultation and recommendation 


Send for our descriptive brochure No.A52 







| 
PIPES ON THE MOVE PREFER. FTEDDINGTON BELLO WS 


TEDDINGTON AIRCRAFT CONTROLS LTD., INDUSTRIAL BELLOWS DIVISION, AMMANFORD, CARMARTHENSHIRE. Telephone: Ammanford 455 
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Half gas circulator casing cast in steel and 
machined for C. A. Parsons & Co. Ltd. for Nuclear 
Power Station, Calder Hall. Weight as cast 35 tons. 
Sectional thickness max 7" min 14". Reproduced 
by permission of C. A. Parsons & Co. Ltd. 


Steel castings are performing a number of important 
functions in the production of Nuclear Power, not 
least being the gas circulator casings cast for 

C. A. Parsons & Co. Ltd. reactors. 


They form an integral part of the atomic pile, 
circulating as they do the carbon dioxide coolant 
through the reactor. Their dimensional accuracy and 
tolerances must be of a far higher standard 


than is usual in normal engineering practice. 


The exacting nature of the service conditions also 
demands the most meticulous inspection, including 


radiographic examination and magnetic crack detection. 


It is because of this need for flawless castings that 
Lloyds, with their unsurpassed facilities for scrupulous 
control at every stage of production and inspection, are 


called upon to cast and machine these vital components. 


TYPICAL LLOYDS STEEL SPECIFICATION 
used for general engineering requirements. 

Grade M. B.S 592, Grade B 0.30%, carbon, 
Annealed, Yield Stress 16/19 t.s.i., Ult. Stress 
32/37 .s.i.; Elongation 30/20%; R.O.A. 40/25 


LLOYDS 


Britain’s best equipped steel Foundry 


Ms 


BOX No. 5, JAMES BRIDGE STEEL WORKS, WEDNESBURY, STAFFS. TELEPHONE JAMES BRIDGE 2401 


F.H. LLOYD & CO. LTD., P. O. 
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More accurate 
than human skill 
itself... ccc 





Hydraulic Control of motion 


Paradoxically, the product of human skill is more accurate 
than human skill itself. This is particularly so in the case of 

Savery Hydraulic Pumps. Countless thousands of Savery 
Pumps are in use throughout the world working with precision 

that neither human skill nor other means can match. 

Next time you’re considering control of motion remember 

Savery Hydraulic Pumps first. Savery Pumps can be 
supplied with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET - BIRMINGHAM 6 


Telephone: ASTon Cross 1316-7 
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~~ BOLTS, NUTS, 
~ WASHERS, FASTENERS ere. 


i e : i for every conceivable purpose ! 


i: 




















RICHARDS 


-of course ! 


CHARLES RICHARDS & SONS LTD., DARLASTON, SOUTH STAFFS. 
Telephone : James Bridge 3188 (8 lines) PBX Wires ‘‘ Richards Darlaston ’’ 


SCREW CONVEYORS 
& ELEVATORS 


Made in standard sizes from 4in. diameter up to 20in. 
diameter in any lengths up to 150ft. Either screw 
flights and shafts only for mounting in clients’ boxes 
or complete screw conveyors to our standard. Send 
for leaflet No. 110 giving full particulars of our standard 
screw conveyors and full dimensions for planning to 
your layout. Clip-on covers ensure dust free opera- 





tion with easy access for inspection. 





A complete range of Screw 
Conveyors. Standardised to 
facilitate installation and 
subsequent adaptation to 
plant requirements. 


BARRON 


& SON LTD. 





GLOUCESTER 





Phone: 21055/6/7 Gloucester Cable: Barron, Gloucester 
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“the moon 
is made ot 
green. cheese 


urely a heading for a fairy tale! Of coursc it is! 
S It appears here to emphasise that far too many 
fables are used in advertising instead of facts—personal 
views of the advertiser and statements in the super- 
lative are made to look like universally acknowledged 
truths. That’s what makes advertising suspect in the 
minds of so many. 
MIL Steam Fittings have so much to recommend Z 
them that the manufacturers have no need to p Liye gpecenns 
over-state or exaggerate. Because of this, every word 
in their advertising is to be believed—the care and 
precision at each stage in the making of their products 


is confirmed by thousands and thousands of satisfied 
MIL LOW PRESSURE 


customers and upheld by a two-year guarantee. STEAM TRAP 


Our Technical Representatives are ~ 
at your service, meantime may 
we send full details ? 

MIL WATER HEATER 
CONTROL 


@ STEAM FITTINGS 


MIDLAND INDUSTRIES LIMITED - HEATH TOWN WORKS »- WOLVERHAMPTON 
London Office: 28 Victoria Street, $.W.1. Scottish Office: 69 St. Vincent Street, Glasgow, C.2. 
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Waste Heat Kecovery Plant 


Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON a 


LYNTON HOUSE, pa TAVISTOCK — LONDON, W.C.1. 
Telephone: BUSTON 432 








SPINNING our speciatity 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia. 
GENERAL SHEET METAL WORK 
POWER PRESSWORK 


ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING veneren 


Swinton Street, King’s Cross, London, W.C.1. 





A feature of 
post-war 
development is 
the remarkable 
expansion of 
the science of 
electronics in 
its application 
to industry, 
commerce and 


research . 


Electronic 





Engineering 


‘ELECTRONIC ENGINEERING’ 
brings to the reader every month 
instructive articles by leading 
authorities on the more 
important advances in electronics 
and news of their practical 
applications to industry: also 
descriptions of new instruments 


and equipment. 


Price 3/- 
Monthly 


Subscription 36/- p.a. 
or $5 (U.S. or Canada) 


PUBLISHED BY 
MORGAN BROTHERS 
(Publishers) LIMITED: 

(Proprietors of THE ENGINEER) 


28 ESSEX STREET, STRAND, 
LONDON, W.C.2. 
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BIBBY COUPLINGS 
































THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Telegrams COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 





TOOLS 
WITH 
A DIFFERENCE 






- and 


ELECTRONICALLY HARDENED ~ 
makes all the difference / 


They are the secret of success. Elliott-Lucas tools are tougher because the electronic 
induction heat treatment they receive gives them a combination of exceptional cutting 
efficiency and great durability. Always make sure that they’re Elliott-Lucas. These are 
just a few of the 300 models in our range and are in a choice of six fin shes. 


a ELVICTA 
ELECTELOY 








ELLIOTT-LUCAS LID .~7 


CHURCHBRIDGE WORKS, CANNOCK, STAFFS. Kj ds 














.ee WE ARE ALREADY PRODUCING 


FUEL TANKS 
ENGINE COWLINGS 
PANELS AND 
PRESSWORK 
IN QUANTITY 


WE INVITE ENQUIRIES FOR: 


SHEET METAL WORK 
FROM THE ELECTRONIC 
AND GENERAL 
ENGINEERING FIELDS 





y 















THE FORWARD RADIATOR ISI PERSHORE ROAD SOUTH 


CcCOoO.LIMITED 
SHEET METAL WORKERS AND PRESSWORK Telephone & Telegrams: KINGS NORTON 220/-2-3-4 


BIRMINGHAM. 30. 
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PERFORATED METALS _ 


For all Purposes 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, — ETC. 


SPECIALISTS IN R 




















HAYLE 





CORNWALL 














FLAM EPROOF cvectro MECHANICAL 
BRAKES 
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JHERDON 














i SL .. 
Since 1895 we have been fabricating metal; Panels, | 
A.C. | Cubicles, Control-desks, etc. 1 off or 1,000 off, they all | 
| receive the same skilled personal attention for which 
and our products are renowned. | 
| Illustrated is one of six sets of valve tables supplied to | 
D.C. | Messrs. Hick, Hargreaves & Co. Ltd., for Kelvin Power Station, 
South Africa. Consultants — Messrs. Merz & McLellan. | 
| Our Technical Services are at your disposal. 
ELLISION, EVANS | 
& Jackson, Ltp.||! RITHERDON & CO. LTD. | 
LONDON | DARWEN, LANCASHIRE. 
AND Telephone : Darwen 1028 
BRIDGWATER LS A AE AS A A SAT TS SSeS 
Valves § ¢ Pressure Gau eS OVERHEAD - TRAVELLERS - ELECTRIC GOLIATH 
3 MARSHALL : 
or Land ¢ Marine <| i: 
Lu s ’ m 
-| ; FLEMING .: |- 
ft) 
” 
Service 
Oo a 
YU m 
CAST STEEL WEDGE GATE > 
ine aerw © DELLBURN WORKS MOTHERWELL: SCOTLAND 
and SWING CHECK VALVES af Telephone: Motherwell 50 Telegrams: ‘“‘Deliburn’”’ Motherwell oO 
FORGED STEEL GLOBE LOCO STEAM : ELECTRIC GOLIATH - TRAVELLER 
and ANGLE STOP VALVES 


PRESSURE GAUGES 
FOR ALL PURPOSES 














SYDNEY SMITH & SONS 


(NOTTINGHAM) LTD., BASFORD WORKS, NOTTINGHAM 
Telephone: 75031 /3. Telegrams: Smiths, Nottm. 


The Oldest Pressure Gauge Makers in the World 
London Office: Whitt & Chambers Ltd., 


6 Lygon Place, LONDON, S.W.I. Tel: SLOane 7294/5 


















































East 307'2-3 
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lf COSTS SO 





NEW Valve és 


for low pressure gas 
installations 


sm P.V.120 Valve gives a positive gas tight shut-off 
— power or manually operated. Light and compact — combining 
maximum efficiency with lowest cost. Available in sizes 12”, 


16”, 20”, 24”, 30”, 36”, 42” and 48” bore. Folder on request. 


Write to 


PRESSURE VAC LTD. 
175, PICCADILLY, LONDON, W.! 


Telephone: GROsvenor 1669 Telegrams: Presvac, Piccy, London 
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to be sure l 


It is wise to use a torque wrench—sometimes it is essential. 


To avoid the harmful effects of over-stressing means also to avoid 
one of the major causes of premature failure by fatigue and 
crystallisation. In the assembly or maintenance of engines or 
structures used for transport a torque wrench is therefore a 
primary adjunct of ultimate safety. 


@ Direct reading Torque. 
@ Accuracy 3% 
@ Built-in ratchet. 


@ Light weight. 

@ Wide range of applications. 
@ Increases productivity. 

@ Prices from £7 10s. 


Full description and prices from 
Dept. E. 


Dt, Et, 


ENGINEERING 
COMPANY LIMITED 
Bramley, Nr. Guildford, Surrey. 
Tel.: Bramley 2248 


TORQUE 
METER 





= 








THE 
PROVED 
CONCRETE 
HARDENER 


Ironit 


ESTABLISHED 1912 





General Engineering Shop, Messrs. Vickers-Armstrongs Ltd; Barrow-in-Furness 


RECENT CONTRACTS INCLUDE:—Vickers-Armstrongs Ltd., Barrow 
Island, 95,000 sq. yds. English Steel Corporation. Appleby-Frodingham 
Steel Co. Sheffield Twist Drill & Steel Co., 1,000 sq. yds. The Austin 
Motor Co., Standard Motor Co., Coventry. Convoys: Deptford, 8,400 
sq. yds. Fulham, 4,000 sq. yds. Ferranti Ltd., Manchester. United 
Canners, Boston. Tank Hangers: Warminster. 1I.C.I., Grangemouth. 
British Oxygen Company. R.E.M.E. Workshops for Tanks, Stirling. 
S.P.D. Depot, Aylesford. Chivers Ltd., Histon. Colleges of Further 
Education : Accrington, Morecambe, Leigh. B.E.A. Gen. Stations: 
Southwark, Poole, Dartford, Llynfi, Deptford, Blackwall, East Yelland, 
Wandsworth. Docks: 21 Shed, Royal Albert Dock, No. 3 Shed, King 
George V Dock. Bus Depots: Portsmouth, Liverpool, Derby. 


Write for Brochure to :- 


THE IRONITE CO. LTD. 


4 HOLBEIN PLACE, SLOANE SQUARE, LONDON, S.W.1 
Tel: SLOane 4777 





























Cold 
formed 
METAL 
SECTIONS 





Within the limits of 4in. depth and 18in. developed 
width, we can roll sections to almost any shape, at a 
minimum tool cost. For standard angles, channels and 
lipped channels there is no extra cost at all. 

Thickness from 26 gauge to fin. ; any transportable 
length ; mild steel, alloy steel, aluminium—almost any 
metal. Accuracy guaranteed. Can we quote or advise 
you ? 





THE AYRSHIRE DOCKYARD CO. LTD. 


IRVINE, AYRSHIRE. Telephone: IRVINE 2271/3 


Also at: Pocketnook Street, St. Helens, Lancs. 
Telephone: St. Heiens 2639 


Aug. 
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CRANE MAIEIENG 


Le Ha CO orice tell 














In collaboration with the Ministry of Works Engineering 
Staff we designed and installed a special form of circular 
motion Overhead Electric Travelling Crane, for operation 
in Britain’s first experimental Reactor at Harwell. 











We will shortly complete the installation of further 
circular motion units at both Harwell and Dounreay, the 
latter on instructions from the United Kingdom Atomic 
Energy Authority. 


During the early part of 1957 we will commission a simi- 
lar crane for the Australian Atomic Energy Commission. 


























The cranes are designed for a lift of 25 tons on a span of 
approximately 67 ft. 

We are currently engaged in the installation of Main 
Turbine House and Blower House Cranes for Calder “*B’’ 
and Chapel Cross Atomic Power Stations. 


THE CRANE éE HO/ST CO. LTD. 














Phone: Heaton Moor 2227. Grams : ‘‘ Gallant. Manchester.” Code: Western-Union 
London : Lincoln House, 296/302, High Holborn, London, W.C.1. Tel: Chancery 7911 

tland : , B & Co., I West George Street, Glas ow. C.2. Phone: Douglas 1061-2-3 Grams : ‘ Fluorspar’ Glasgow 
Midlands 4 "Holland & $0 & So Cornwall Street, Birmi am, 3. Phone : Central 1457. Grams : Central 1457, Birmingham 
South West: R.C . Collins, 48 Waleun Road, P Penarth, | Glamorgan. Phone : Penarth 1527. Grems : Penarth 1527 
Northern Counties : Fisher, Baxter & poy he A West Mop hn Glasgow, C.2. a ——- cm we nes Grams : Fluorspar, Glasgow. 
Northern Ireland : General Bngineering aring Street, Belfas ast Te! : 
Bire on Southern I Ireland : Charles Nolan & Co., 2 Parker Hill, L. Rathmines Road. Phone : Dublin 93510 Grams: Dublin 93510 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD. 
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4 MILLION GALLONS 


per day 


FROM 
THREE 30° DIAMETER 
OVERFLOWING 

_ BOREHOLES 


ANA 


WA 

ly ‘hel 

Lo. For almost a century 
we have been construct. 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job toa 
successful conclusion. 









Our knowledge of 
Water Engineering isold 
in years, but our outlook 
and approach are as new 
as to-morrow. 


Let us tackle your 
Well job now and give 
you a well done job. 








C. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.I 
Telephone : WATerloo 7044 


a - * 
3 m 
anil 4 : (a a 
4s 4 . 
at es A 
. cana: i powee ‘ " ee! wt 


i Branches: 93/4 BROAD STREET, BIRMINGHAM I5 Telephone: Midland 1762 
BARDON CHAMBERS, KING ST., LEEDS | Telephone: Leeds 23550 


The 
NUMBERING..METAL [| spECIALIST FOUNDRY 


“EDD” NUMBERING 


MACHINES for 
BLACKHEART MALLEABLE IRON 


CASTINGS 


* 
HEAT AND ABRASION RESISTING 
METALS 


























NUMBERING 
HEAD for METAL 


for 
Automobile and commercial 


Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


Jollsain- [jydiffe 


FOUNDRIES tT 


Consecutive and 
Repeat actions 


Power, Fly, Hand or Pneumatic Presses and similar equipment 


It is used for marking Aircraft components with reference numbers, 
part and drawing numbers, date of manufacture, inspection mark for 
marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
Cycle, Wireless, Electrical, Clock, Watch and other instrument parts in 
all materials. Checks, Labels, Name Plates, Pidgeon Rings, in fact, any 
article which requires an identification mark. Massed produced articles 
can only be satisfactorily identified by individual reference number. 


W. LETHABY « C° LP 


LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 
Telephone: Terminus 1104 (3 lines) 





FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel.: Lutterworth 10, 60 & 152 
Grams : Wycliffe, Lutterworth 























ury 


ere 


Our 
‘lon 
lise 


der 
>a 


old 
Ok 
ew 


ur 
ve 





Aug. 2, 1957 


THE ENGINEER 





113 














ge™ ano? 























| 
URED PAVING 











TILES 














e 


yo COWS 
oP ny ae S38 Nic 2, ta - eT re % eae 


SOLE MANUFACTURERS 





























IMMEDIATE DELIVERY 
Telephone: BERmondsey //44(7lines) 


a | 











| Pee 9 ce Zed > el & gp 


INDUSTRIAL FLOORING SPECIALISTS 
YEOMAN STREET: LONDON: S:E:8 














— Drum Seals 
— Motor Mounting Cushions 
— T.V. Tube Dust Seals 

— Door and Cover Seals 


— Quality and hardness to 
requirements 


The HUNTINGDON RUBBER Co. Lro, 


RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 


SPECIALIST 








TYPE H.D. GEARED MOTORS 


Motor and gearbox are designed for each other and 
made in the same factory, with great saving of cost. 
The gearbox is a one-piece casting, with no joints to 
leak oil, and no possibility of misalignment of shafts. 
Double or triple reduction gears give speeds from 
26 to 480 r.p.m., with final shaft output from 4 to 
2 H.P. and motors of all types. 


NECO GEARED MOTORS LTD TRADE E TANK 


T oateeedl om en 
A Non-Ring Firm 





SUBSIDIARY OF NORMAND ELECTRICAL CO. iTD. 


- LONDON - 8.W.4 MACaulay 3211-4 





OLD TOWN 


























kong 


U aA 
: HIGH PRESSURE 
FITTINGS and VALVES 


. HIGH QUALITY WITH 
MAXIMUM. EFFICIENCY 


(PROMPT DELIVERY) 



















New simplified design incorporating the 
highly efficient ‘‘Supakone’’ Joint—ob- 
tainable as a simple shut-off valve or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are suitable for hydraulic working pressures 






up to 10,000Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000Ibs. per sq. in. hydraulic. 


Manufactured by 


KAY & CO. (Engineers) 
BLACKHORSE STREET - BOLTON. - 
Tel: Bolton 197 Grams : 


LTO. 
LANCS. 


Supakone “Bolton 
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Furnace with 
automatic temperature 
& furnace pressure 
control 


Towns Gas Fired Semi-Muffle 
Annealing Furnace for Brass 
Bars & Coiled Strip or Tubes 
















Specially 
designed to avoid 
flame impingement 
on the work 


GIBBONS BROTHERS LIMITED ‘mye 
P.O. BOX 19, DIBDALE, DUDLEY, WORCS, nina 
Telephone : DUDLEY 3141 Telegrams :**GIBBONS’*DUDLEY 
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What you can’t see... -~  - 


/ 7 4 P - 
/ . a a 



















\Y 
Y can hurt you 


—= 


Although invisible, ultra-violet and infra-red rays are 

! definitely dangerous to welders’ eyes. Continuous exposure 

| to these rays will almost certainly result in serious eye 

\ trouble if completely adequate protection is not provided. 
The truly sensible way to avoid this hazard is to specify 

\ protective glass that conforms to BS 679. In other words, 

l \ \ to use Protex or Protal . . . Chance glasses which 

have passed the British Standards Test. 


For complete information, write for our detailed folder F.G.2 


















oh CHANCE 
\~” \|__ Protex & Protal 
Y —__ = 


Dept. HS, Chance Brothers Limitcd, Glass Works, Smethwick 40, Birmingham. 
LONDON OFFICE: 29/30 St. James’s St., London, $.W.1 











means higher boiler efficiency 


and lower fuel costs; 





Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, as well as sea water, are heavy depositors of scale. 
A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to 
the boilers. 
Not only is boiler efficiency raised and maintenance re- 
duced appreciably, but substantial fuel savings will be seen 
as well. 
Evaporators can be aes to cope with feed water to 
any required rate. Further details will gladly be supplied 
on request. 
ee cee AND CONDENSERS, FEED 
ATER HEATERS. FEED WATER FILTERS 
EXHAUST STEAM OJL SEPARATORS. OIL 
FUEL HEATERS, 


Caird GRayner 


777 COMMERCIAL ROAD, LONDON, E.14. 1:2 
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LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 
‘ of MINERALS, ORES, OILS, 

METALS, ALLOYS, WATER, Etc. 



















oF 
We invite enguiries 


WEST HAM TESTING LABORATORY...:.. 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, €E. 13 
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POWER TRANSMISSION—|Fabricated steelwork 


through the medium of 
FLEXIBLE by Holmes 


FABRIC 
COUPLING 
DISCS 


ca 2 
FER * AC RAN nena g eo ge we: 


LOW PRESSURE VESSELS 
AND STORAGE TAN |.) up to 10’ dia. and 40’ long. 


GAS CONNECTIONS: from 12’ to 48" dia. 


ix a easily assembled. 4", 46", %", 4and %” plate available 
* po extreme torsional flexibility. ‘ Owing to greatly improved production facilities and the availability of 49% is 
sorb irregularities in load variations, 4," and %" plate, deliveries of fabricated steelwork have been greatly speeded up. 

% Axial and parallel misalignments are corrected. All enquiries will be given immediate attention. 

ESTABLISHED 1895 A Stress Relieving service is also available. 


AUBBER 62 [re W. C. HOLMES & CO. LTD. HUDDERSFIELD, LONDON, BIRMINGHAM 
Hermetic Works, Ryland Street, BIRMINGH |AM, i 6 a= . — Telephones: Huddersfield 5280 London: Victoria 9971 Birmingham: Midland 6830 


"Phone : EDGbaston 0963/4 Telegrams : ‘‘Hermetic Birmingham.°* 


PNEUTOMATION 


Registered Trade Mark 








at work 


At Messrs. Royal Enfield 
Pneutomation is providing 
automatic control for machine tools 
as can be seen on this Herbert 
Vertical Drilling Machine. 
Pneutomation is the power 

to step up production 

without increased costs. 





LANG PNEUMATIC CONTROL GEAR 


entirely non-corrodible 


2 


| 


\\NZALANG PNEUMATIC ) Fe ta 8) 


VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel 28231: 3°29 
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If it doesn’t-/t cant be | Cheaper 
in the long run 









VALVE oni 
On 10 saaye 


























































There’s a very good reason why Bradford Auto Grind Valves 
are less expensive to maintain. They’re so designed that, in 
closing, the valve seat is re-ground automatically. 
This operation gives positive assurance of a completely pressure- 
tight seal every time the valve is closed. Thus the Auto 
Grind valve can be relied on for exceptionally long service. 
Send for details: 
° . ° e 
it can’t be a genuine C/uhily CLIP |METALLIC PACKING CO. LTD 
SOHO WORKS, BRADFORD 8, YORKSHIRE 
Telephone: Bradford 41284-5 Telegrams; ‘* Metallic” 
Famous Ww Four Regns Branch Offices: LONDON - LIVERPOOL - GLASGOW °- MANCHESTER 
NEWCASTLE + CARDIFF * SOUTHAMPTON - HULL * SWANSEA and BRISTOL 
L. ROBINSON & CO. (GILLINGHAM) LTD.. LONDON CHAMBERS, GILLINGHAM KENT., TELEPHONE 5282 
VARATIO STRATELINE 
Variable Speed Gearboxes Fixed Reduction Speed Reducers 
A ra Torque range 
wtenegy 46 Ibs. ins. to 
48,000 Ibs. in. 
ess Exact ratios 
Ma to suit your 
et act requirements 
- A a / between3to1 
4H.P. to 25 H.P. x and 1,000,000 
Robust Construction Co shatts to 1. 
No Friction Drives / Motorised with any make or type of Motor or Non-Motorised. 
Positive Drive — Up to 26 Speed Changes Jota fosure Positive drive in either direction. Reductions up to 1,000,000 to 1 
Gear change under load without clutch. ° Enc obtained in incredibly small space. 
é 99 H €& 99 
The “DAVID” Units for “GOLIATH” Jobs! 
We shall be pleased to supply Full Details on application 
VARATIO-STRATELINE GEARS LTD., 278 Aberdeen Avenue, Trading Estate, Slough, BUCKS 7” 
Telephone : SLOUGH 20271 /2 Telegrams : VARATIO, SLOUGH 
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Every year many thousands of steel castings are 
made to this British Standard Specification. 
The three grades into which the specification is 
divided give a range of tensile properties from 
28-35 tons per sq. inch. Grades A and B provide 
steels which are easy to machine, and to weld. 
Grade C has the highest carbon content and, 
consequently, has a lower yield point than the 
other two grades, with a correspondingly higher 
degree of resistance to wear. 

These steel compositions have a very wide 
application throughout the various sections of 
the engineering industry. 








MACHINING 


A steel casting that is despatched from our 
Works in the finish-machined condition may be 
regarded as having passed through all the 
processes by which its soundness and dimensional 
accuracy are guaranteed: it is a finished 
component ready for use, and our customer bears 
none of the financial risks sometimes associated 
with post-casting processing and finishing 
operations. 

Our machine shops are laid out and equipped 
either to finish-machine, or part-machine, the 
many types and weights of castings that we 
make in our steel foundry. Unless a company 
possesses special facilities for machining the 
steel castings it buys we recommend that 
the advantages to be derived from 
ordering its future require- 
ments in terms of 
machined steel cast- 
ings be given serious 


consideration. 


An announcement by the Industrial Division of 
































British Standard ... 
Year of Issue : os 


592 
1950 


BS 592: Grades A, B and ¢ 

























































































~ Carbon Steel Castings 
Description for General 
Engineering Purposes 
Grade A B Cc 
Carbon % maximum 0.25 0.35 0.45 
= 
& | Silicon % ass 0.60 0.60 0.60 
: Manganese % ,, ... 1.00 1.00 1.00 
Nickel % are — = zd 
0 Chromium % ,, ... — _ - 
a 
- Molybdenum % ,,_ ... a — — 
£ | Sulphur % aeierses 0.06 0.06 0.06 
“4 Phosphorus % ,, ... 0.06 0.06 0.06 
» | U.T.S. tons/()” not less than 28 32 35 
HH 
= | Yield Stress or 
2 0.5% Proof Stress ,, ,, 14 16 17.5 
E Elongation % » «8 22 20 15 
3 Red’n Area % ” rae — = 
'§ | Izod ft. tbs. ee to _ = 
pt 
Q | Angle of Bend ‘jo 120° 90° _ 
= Brinell No. — — _ 
N.2 & 
A27-52T |U.60-30 | 70-36 =: 
« | American Society 
r-] 1A 148-50T —_ _ 80-40 
Fj for 
3 |A217-49T| — —_ _ 
e Testing Materials 
3 Others _ _ _ 
e 
= Society of Automotive 
oA Engineers ... a _- 0030 0050 
& B.S.1504 : 1950 101-A | 101-B | 101-C 
3 1681 | GS-45 |GS-52 
ois D.LN. 
~ (German) 
17245 — _ 















BROWN, LENOX & COMPANY LIMITED 


Associated Company: Brown, Lenox & Co. (London) Ltd., Millwall, E.14 


PONTYPRIDD 























GLAMORGAN 
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TO BS.A. T 
BUILT IN BRITAIN! |= 


®., Brightsic 
> british 





Burtonv 
Ltd. . 
Butcher, 


A FULL RANGE OF 
MATCHED ALLIED EQUIPMENT 
WILL BE AVAILABLE 


Built in Britain at last—the big International crawler tractor you’ve always wanted! FOR THIS CRAWLER TRACTOR 
It’s the power-packed, versatile International TD-18, second largest of the world’s 
greatest family of crawler tractors—the new, improved TD-18, with a new diesel engine, 
new work-boosting and time-saving features, new up-to-the-minute styling. 

With the ‘Know-how’ gained in the production of the famous BTD-6 crawler tractor, 
with unique facilities, with operator-training schools, with a country-wide parts and 
maintenance service, International Harvester is finely equipped to bring out such a 











International 





great new machine. CONSTRUCTION EQUIPMENT DEALERS IN GT. BRITAIN AND N.IRELANO 
The British-built TD-18 will give you tremendous extra scope, let you clinch big con- JAMES BOWEN & SONS LTD 
a tracts, send up production and bring you through all your earthmoving EDINBURGH, GLASGOW & ABERDEEN 


and construction jobs with extra profit. Keep in touch with your Interna- 


tional Construction Equipment Dealer for the latest information. R. CRIPPS & CO. LTD. 


NOTTINGHAM & SHILDON 


SAVILLE TRACTORS LTD. 
LONDON, STRATFORD-ON-AVON & BELFAST 
rh gd WESTERN CONTRACTORS SERVICES LTD. 
INTERNATIONAL BRISTOL 


HARVESTER CONSTRUCTION EQUIPMENT 




















INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED, HARVESTER HOUSE, 259 OITY ROAD, LONDON, &.C.1 





L 





Aug. 2, 1957 






THE 


ENGINEER 


INDEX TO ADVERTISERS 













































119 














PAGE PAGE PAGE PAGE PAGE PAGE 
AC.E. Machinery, Ltd......... is I RN ois is caves canoes 78 Engineering, Marine,Welding & Holmes, C. D., & Co., Ltd....... 82 Mirrlees, Bickerton & Day, Smith, +. Ma Sons (Notting- 
Abbott & Co. Ta -- & M. Ltd. 32 Nuclear Energy ‘Exhibition 82 Holmes, W rou &Co., | eS 5 iia sencaghedahiatcisaveccesicas pS SE ae 
Adams, C., , Ltd. Caird & Rayner, Ltd.............. 114 Evans, F. W., Ltd....... .. 109 Hopkinsons, UC" ees 30 Modern Wheel Drive, Ltd....... 47 Spencer - ea: nsomenanani 
Aeraspra y Associat ed, Ltd... ..119 Caledonian Metal Co., Ltd...... 92 3 Hudso td... 59 Moffat & Bell, Ltd................. 90 Ltd... 
Air aadal Developments, Callow, F. E. (Engineers), Ltd. bs Farmer, L C. 13 SSentngien Rubber Co., Ltd.113 Moore, | >t $4 Stein. J. G., & Co. Ltd.......... 
RE TRG co CS ea Feedwater Specialsis a Morgan Crucible Co., Ltd....... 80 Sugden, T., Ltd..........000000.. 
Nerander, G. H., Machinery, Carter, B. & F., & Co., Ltd..... EL Fel Electric, Ltd PO Unis hice sredoecsincseseae Cae Se ee 53 
96 Celoform (Stockport), Ltd... 84 Fenter, Ltd Imperia Aggregatebau Auto- om Aircraft Controls, 
Ae, ee A: “RCo. Engineers), » Chance Bros., Ltd... "114 Ferranti, Ltd.... haus Muller oHG............... 100 Neco Geared Motors, Ltd.......113 | 1 a ed ie AOS 104 
A ee Pee gan Charles (Wednes bury), Lt “49 a saad Co., Tei FOGG Chis. oc ciscisesccccesssse 83 Newalls Insulation Co., Ltd..... 48 Te iacckecntakendankdaveone 96 
Allott Bros. & Leigh, Ltd... 4 Clyde Crane & Booth, wm ae 24 Im Cooling’ Yoon (1925), International a a ee oes Newbury Diesel Co., Ltd Telephone niecemcouiag 4 Co., 
Aluminium Wire & Cable Ci, Clyde Crane & Engineering Co. 24 met tenses seaeeeeeeeecanceees ver iii Great Britain, Ltd... ee eS S&S 86 
RIG ie aS 88 Cockburns, Ltd... Filton, Ltd... i eX” a eae Newton Sales Co., Ltd............ tenets Mills Gud, Ltd....... 96 
anderson. C. F., & Son, Ltd... 68 hen, G., Sons & Co., Ltd. Fischer Bearings Co., covet wv Isler, C., & Co., Ltd Nicol & Andrew, Ltd............. Lone iB rom p Re 40 
A leby-Frodingham Steel Co. 85 50-55 orn ectrica ndustries, 
ata, J , & Sons (Dewsbury), Coltman, Walter W., & Co. Touts & ay > Led... «= Kay & Co, (Baginee ra eee eno 1 Oddie, Bradbury 6 > eo Ltd... ane Ltd 
I os nal Mieaririciataics hina Boilers), Ltd................... 91 Flesbie Deotiag, “Foi seas’ Kearns, H. W., Ouora, 8. & Co, Lid. 98 
Ayrshire Dockyard Co., Ltd.... o om Ventilation, Tid... ca = —" je Wye oun ase Kemeo's “ 
nsett Iron seeeese chin, Johnso: 
Consolidated Pneumatic Tool Ford, J.. & Co... ores . a ee Fe F. W. Ltd... ro J. ‘— py 6G. : x 
BRA. TOO, LAG. .....0000500000. GO oom Ww ” ages es aceeakinios ' Forward Radiator Co., “tid: 108 camiioass Lid.. “a Power Flexible Tubing Co., Ltd. 88 
per & Co. (B’ham), Ltd. 86 Foster Wheeler, Ltd.... bd: 3! a. py oy nae —— oe a Ltd... a 
pe rrr limmnennttiees Fuller, Horsey, Sons & Cassell 2 Leeds & i Bradford “Bolle Co., ‘> Ltd... - United Steel Companies, Ltd... 85 
Cork Manufacturing Co., Ltd. G.W.B. Furnaces, Ltd.......... i an Varatio-Strateline Gears, Ltd.116 
seeeee Cover i Garringjans, 5 my Riis cnnskss ae Lindemann Maschinenfabrik, Quasi-Arec, Ltd...................... 39 Vaughan, A. J., & Co. (Mitre 
; Corie Bolt & eS Geipel, W ORI Ro scas ccccseacnceceseobees Works), Ltd... 
Rostock & Bramley, Ltd... SS General Bidens Go, oy? ae Linread, Ltd pe 31 Renold Chains, Ltd................ Venus Pencil Co.. Ltd............. 
Boulton & Paul Ltd... 4 Cox & Danis, Ltd. Gibbons Bros., Ltd................ 14 Lloyd. F. H., & Co., Ltd.......105 Renshaw Foundry, Ltd... See ia! 
Brackett, F. W., & Co., Ltd...... 92 Crane, Ltd... 2 on Gibson, A. L., & Co., Ltd Lockwood & Carlisle, Ltd....... 26 Reynolds Tube Co., _ came epee 
Brightside Foundry & Engineer- ., Crofts neers), L Goodwin, R., & Sons (Engi- Richards, C., & Sons, Ltd........ Wand T. W., Ltdh..<....060<<0: 11-60 
ing Co., Ltd...............Cover ii Crompton Parkinso: GOMER ists sasasveacssiosecen« M.H.H Engineering Ai Ltd.110 Richardsons Westgarth Group 63 Weldall & Assembly, Ltd...... 38 
British Ermeto Corporation, —— Brothers, Lt aye Goodyear *& Rubber Co. MacLellan, P. & W., . 96 Ritherdon & Co., Ltd............. 109 Wellington Tube Works , Ltd.... 29 
BINA Sisaicdavenseshvecalesennavesnts Cross > eae Co. (ot. Britain), Ltd.... Mancuna Engi arn . 84 Robinson, L., - Co. + Wellman Bibby Co., Eid... 108 
British Federal Welder & (1938) Oe gee Shafting & ioe. * Marathon act. m.b.H..... 25 ham), Ltd... ..116 West Ham Testing Laboratory114 
Machine Co., Ltd............... 76 : i Sales & Ser- <2 Say od Rea ie ee Marsden, S., & Son, Ltd... 91 Rocol, Ltdi.......seesceeseeeeesees 18 Waeven Crane & Hoist Co., 
— — ae ag > Woe Ai iibes sesassiacceussss<susts Greening, N., & Sons, Ltd....... 32 — Fleming & Co., Rotini Weadexaraess 2 J Sy ei 111 
itish Steam Specialties, -9O  —.  Qeaatnaen Transformers. Ltd..... 70  __WtG.-cocccccocccccccsccccsccvcccses uberoi ppueinadersencessease Ww 2 
— Thomson-Houston Co., Dashwood & Partners, Ltd...... 94 Gresham Transformers, Aas... 70 — J., & Co. (Mother- Ruston-Bucyrus, Ltd.............. 95 Wheatley Ss * ae. 
1 RRR Ailes Rts a eee 27 Davidson & Co., Ltd............. 45 Halesowen Steel Co., Ltd....... 12 WIEN BM ess ivivescdocr vesveess 42 Whitecross Co., Ltd... 43 
British Twin Disc, Ltd... . 83 Dawson & Downie, Ltd.......... 103 Hallamshire Steel & File Co., Mather & Platt, Ltd... Savery, T., Pumps, a. pereesecees 106 Whittle, T., & Sons, Ltd... “4 
Bronx Engineering Co., Ltd... 64 Drum Engineering Co., Ltd... 41 ii ases sa dpcnscceredaavnesigaees 90 Maxim Conveyors (England), Schieldrop & Co., Ltd... «+» 52 Wickman, Ltd... ae, 1 
Brookhirst § Switchgear, Ltd......103 Ductile Sheet Stockists, Ltd.....104 Harland Engineering Co., Ltd. 69 td Schiess, A.G... Wiggleaworth, F ,& ee veg 83 
Brown, Lenox & Co., Ltd..... 7 Harper, J., & Co., Ltd.... << on Scriven Machine Tools, Ltd.. Wilkinson Rubber ‘Linatex 
Brownlie & Murray, Ltd... 32 E.M.I. Electronics, Ltd........... 93 Harvey, G. A, Co., Sharp Control Gear, Ltd... 98 Ltd... ” 44 
Brush Electrical Engineering Electrical Energy................++ 7 (London), Ltd... ene Shawe Metal Spinning Works 107 Willmott, F. B., Group.......... 
SEs MRM Nedvusiaasspoctsansesteuse 15 Electromagnets, ete Lid sesesee 86 Heap, J. 5) eee 103 Simmons & Hawker, soit inn, W. M., Ltd... ae iii 
Buchanan Bros., Ltd......... Electronic Hermetic Rubber Co., Ltd.......115 Metropolitan - Vickers Elec- Smedley Bros., Ltd........ Woodhouse & Mitchell... . 83 
Buden! Gauge Co., Ltd. G4 Elgood, Bs. J., EtG. .......000000000. HE Heywood, W. H., & Co., Ltd....120 MEME i AG ve cccsenscanscesse: 33 Smith & McLean, Ltd. Worthington-Simpson, Ltd.... 36 
— Engineering Co., Elliott-Lucas, MM Racakinetevanzken Hick Hargreaves & Co., "Ltd... 58 Midland Indusiries, Ltd... .107 — H., & Co. . ia 
SN eich ca tens habinddign sessed senaess 14 Elliston, Evans & Jackson, Ltd. tos Rr cncnntnatinssastubasenn 22 Minnesota Mining & fanu- EIA Youngs (Lifting Appliances), 
Butcher, H., & Co... 2 Eltron (London), BORER desccensae Holland Foundry, Ltd............100 facturing Co., Ltd............. Smith, J. W. (Coventry), Ltd.. a akeniicaicacnicedasevedsianes, 8 





AERASPRAY 


TRADE MARK 


Spray Guns 


Aeraspray Guns, being scientifically designed 
of Duralumin and Stainless Steel, with every 
wearing surface renewable, are lighter in 
weight than any other guns and have an 
easier (servo assisted) trigger action so 
that the worker is saved literally horse 
power of work otherwise necessary with the 
fingers, wrist and arm. Time Study with 
them shows far quicker output sustained 
throughout the day. This, with their super- 
ior performance, explains why they have been 
standardized by so many Leaders of Industry. 
@ Write for Information Literature EGS,/ 

AERASPRAY ASSOCIATED LIMITED 
Makers of Spray Guns, Single and Multi-Stage Air Compressors, Fume 
Exhaust Systems, Semi and Fully Automatic Spray Finishing Systems. 
1, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4, etc. 
Also at Glasgow, Manchester, Belfast and throughout the world. 
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When did you Cast see your Roofing? , gor 








Not for a moment would we think of suggesting 
That YOUR roofs are urgently needing a testing, 
But our object is that of a service most rare, — 
And that is a check-up of roof wear and tear. —— 
T’is easy of course for a maintenance man 
To perhaps overlook - apart from a ‘scan’ | 
Depreciations - the wages of time, 

Damages, breakages, leakages, grime. 

Our plans for a periodical ‘look’ 

Would take care of this for you - gratis to boot. 
Roofing and glazing for natural light 

Is a job we are used to, and think have the right 

To claim expert knowledge and experience wide, 

To discover all faults which frequently hide 

Causes of damage to goods and production, 
Efficiency, daylight and costs reduction. 

The future advantage to you is ‘no worry’. 

We are prepared to perform in a hurry, 

Any re-roofing, re-glazing, repairs, 

Which are urgently needed to dispose of your cares. 
Our long and tried service is at your disposal 
Craftsmen and Draughtsmen will offer proposal 
For immediate counter to a roof near redundant, 
Practical knowledge and schemes quite abundant. 
The foregoing rhyming is not very good 

But our workmanship is, and we would if we could, 
Offer to you with, we hope, not persistence, 

Our best possible service, help and assistance. 





HEYWOODS 


OF HUDDERSFIELD 





7 & 





If you have a need for immediate action, 

Wire, ring or write, and get satisfaction 

From departments E.H., G.T.N., or T.B. 

The results will astonish you, we'll guarantee. 
ESM 





FOR EFFICIENT PATENT ROOF GLAZING AND STRUCTURAL THERMAL INSULATION 
DOUBLE GLAZING, LANTERN LIGHTS, WALKWAYS ETC., AND ALL ROOFING PROBLEMS 


W. H. HEYWOOD & CO. LTD., HUDDERSFIELD. Tel. 6594 (5 lines) 


Branches at: London, Manchester, Glasgow. Belfast, Newcastle, Birmingham, Liverpool, Leicester, Nottingham, Bristol, 


Associate Company in Eire: W. H. Heywood & Co. (Ireland) Ltd , 63-64 Upper O'Connell Street. Dublin. 
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CILM FLOW WATER COOLING 


ALL ‘FILM’ COOLING TOWERS 
CARRY A GUARANTEE AS TO 
THEIR COOLING CAPACITY AND 
RECOOLED WATER TEMPERATURES. 
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Whether Natural or Induced draught, Film 


‘ 


y 
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N 
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Cooling Towers (1925) Ltd. have many years 
experience in the design and construction of 


towers throughout the world. 


Natural draught cooling towers cool up to 
5,000,000 gallons of water per hour each. Induced 
draught cooling towers occupying less- ground 


area and giving closer approaches to the wet 





bulb temperature cool up to 750,000 gallons per 


hour each cell. “2 


Cr Gt) FILM COOLING TOWERS (1925) LTD. 


LIONEL ROAD -: KEW BRIDGE -: BRENTFORD - MIDDLESEX 
Telephone: CHIswick 2953-4-5 Telegrams: ALOOF WESPHONE LONDON 
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n y y «6 CREEP” 
“4 ad Y RESISTING 
) STUD BOLTS 


WITH SUITABLE NUTS 


Specialised products that give great re- 
sistance to embrittlement when exposed 
to high temperature stresses and retain 
their high tensile strength where such We also supply Bright a 
conditions exist. Drawn STEEL BARS in A 

Available in a range of sizes from 3” dia. 
to 3” dia. Larger sizes can be supplied 
if required. 





Hexagons, Squares and 
Rounds up to 34” dia. Heat 
Treated Carbon and Alloy 





High quality Hexagon Head Bolts, Nuts, 
can be supplied to specific requirements. 


NUTS, SETS, STUDS Technical details and Catalogue giving full Bars are also available. 
Studs, etc. in Bright, High Tensile Heat- 
Treated Carbon and Alloy Steels in a range 
We shall be pleased to quote for all types 
of Specialities in any material, size or quality DARLA STON 2 S. STAFFS 


information on request. 
of sizes from }” up to 3” dia. Larger sizes 
on receipt of your enquiry. Telepsone: JAMES BRIDGE 2072 (Slines) Telegrams: “ACCURACY” DARLASTON 
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On the VICKERS VISCOUNT 
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ROLLS-ROYCE ROTOL ROTAX 
_ ‘DART’ ENGINES GEARBOXES STARTERS | 
ee at 
iy 


Among the many specialized precision products used in these 
important components of this fine aircraft, you will find —as in 


so many other outstanding examples of engineering — 


: | B 4 é parallel roller bearings 





FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 
Fischer Bearings Company Ltd., and Timken-Fischer Stockists Ltd., Birmingham, are both subsidiaries of British Timken Ltd. 





